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Abstract of WO0204402 

Compounds of the general formula (]), which exhibit selective muscarinic M3 receptor antagonism, little 
have side effects, and are suitable for administration by inhalation and useful as therapeutic agents for 
respiratory system diseases or the like: (j) wherein A is a group of the general formula (aO) or (bO): (aO) 
(bO) Ar is aryl or heteroaryl, any of which may be substituted; B<1> and B<2> are each an aliphatic 
hydrocarbon group; R<1 > is fluorinated cycloalkyl; R<2>, R<3> and R<4> are each lower alkyl, or a single 
bond or alkylene, any of which is bonded to B<1>, or alternatively R<2> and R<3> may be united to form 
alkylene; R<5> and R<7> are each hydrogen, lower alkyl, or a single bond or alkylene, any of which is 
bonded to B<2>; R<6> is hydrogen, lower alkyl, or N(R<8>)R<9>; and X<-> is an anion. 
Compounds of the general formula (|), which exhibit selective muscarinic M3 receptor antagonism, little 
have side effects, and are suitable for administration by inhalation and useful as therapeutic agents for 
respiratory system diseases or the like: (|) wherein A is a group of the general formula (aO) or (bO): (aO) 
(bO) Ar is aryl or heteroaryl, any of which may be substituted; B<1> and B<2> are each an aliphatic 
hydrocarbon group; R<1> is fluorinated cycloalkyl; R<2>, R<3> and R<4> are each lower alkyl, or a single 
bond or alkylene, any of which is bonded to B<1>, or alternatively R<2> and R<3> may be united to form 
alkylene; R<5> and R<7> are each hydrogen, lower alkyl, or a single bond or alkylene, any of which is 
bonded to B<2>; R<6> is hydrogen, lower alkyl, or N(R<8>)R<9>; and X<-> is an anion. 
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y7i-JH^^STi50, (I) AtfSC Ca 0 ) 

3ft*gT?;fcS»&, 4-^OD7x-;H^«L<> AtfiS (b 0 ) 

r 1 »7 ^ mm^xmmt! ntc&km&4 v 6 <o->^ n T)wmv%> t, 

r7^^M^Tg^$tlfc^ic4^ViL 6 ©y^n7;l/^HT*ot, tK 
V < « 1 X»2 , «k Y) fir* L < & 2 ©7 y itoi^** 1" S tfflE&«8-4 fc V» V 6 
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o~>7n^>^;i/g, 2-y)Vta^^uy^j\,m. 2-y)V^ru-yyu^y^ 
3-7;u^-o->^d^;^ 3-7Mn^>^o^>^$, 2, 2- 
i^VcfrnS^nT^Hk 2, 2-z?7)lJrui//7U^>3 L )] / m, 3, 3->? 
7;^n^D7'^H, 3, 3->*7WDy7D^>?JH> 3, 3-i?7 
10 3, 3, 4, 4-T-h^7;V^O-> 

^n^>^», 2, Z-V7)V*Uis>7U7^)Vm, 2, 3-i?7)V*Uz/7 

d^>^;^ 3, 4--jy)V^uy^u^y^-)v^ 2, 2, 3, 3-fh7 

7)V-tUis2U7*^)\,m. 2, 2, 3, 3-^h^7;i^D:>^n^>^g^ 

15 S-y)V^a^^n^)m, 3-7;^nv^o^>^;uS, 2, 

7;k*D~>7n:7>;ux, 2, 2-v?7;^D'>^p^>^s, 3, 3-^7 
j)/^-nv^D7^;VS> 3, 3-i?y)i>jruz/t7n^>^)\,m. 3, 3->?7;i/ 

tn-4-tHD^yy7D^>fJH, 3, 3, 4, 4-rh77MDy7 

n^^i'S* 2, 2, 3, . 3— Th7y)V*uis2u^y^)vmz>Wft : m-e%> 

20 ^ #lC3, 3-^7;V*nS^n^>^g^W£l^. 
-fi^ (II) <Z>5£*> A'teiS (a p0 ) X« (b p0 ) 

— B 1, — N**"" — B 2 — NH 

/ Opo) / (bpo) 

R R 

[it*, BK B\ R\ R 2O R^R 4O «Bff!20^$^r^] T3^ftSS£ 

25 — JKSCCI I)T^^tl?>{k^#JCO» : SLV^^tt^i5^Tt>^<-«(I) 
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n^^v^^^s, v^D^y^^^;^ ^>^)vmmtm\i^n, mz 
(a p0 ) T~m%nzmT-&&M£(D&vm&wfc0)kv^wMtvT 

A p ^> m«5* (a pl ) 
-(CH^-B" -N-R 20 

B*\ B 12 , kRUCR^^WIE©^^^] 
£^frW£n, ^Tt)^ (a p2 ) 

-(CHpJ.-Q^^ _ ( ^_Q g _ Ra0 — (cha^TVr 20 

(a p2 ) 

#K5£ (a p3 ) 

— (CH^-^N-R 20 ( a pa) 

[5£*, kS.^R 20 ttMBB©ic*^W'r^] Xte5£ (a p4 ) 
N — R 20 



(ap4) 



(CH2) k 



A p A^ (b p0 ) T^nSST^^i^OcfcDAftWSLV^iUT 
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»> AW M*.^ (b pl ) 
--(CH^-B^ -NH 

(b p2 ) 

(b p2 ) 

— (CH2) m -^NH Xf* ~ (CH 2 ) ro -QQNH 

fCiS (b p3 ) 



•{CH2) m -(^NH ( 



10 — «a (I I) OArXHR^l/Ttt, MBB-jHsS (I) ©A rX«R 1 tP3 
ftJcW^-rsui:*^*, ffiSfcm*>&1tmftV&*)s 5£ (a pl ) . (a p2 ) , 
(a p3 ) , (a p4 ) , (b p0 ) , (b pl ) , (b p2 ) X\t (b p3 ) <DB>K B 
12 . B 21 , B 22 , k, mXttR B tl/t«» IfflgSS; (a x ) > (a 2 ) , (a 3 ) , 
(a 4 ) , (b 0 ) , (b x ) % (b 2 ) Xte (b 3 ) CDB 11 , B 12 > B 2 \ B 22 > 

(II) Tf$;£:H*fc<&«j© Hfij «9*tfffi£tt&*JR?£:&»- 

msr#Airi[t l,t«, u>Kifi> 
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— ( 1 1 - 1 ) 



HO- 



Ar O 
II 

— C — O — A 1 * 



( IM ) 



[5£4», A pa «S; (a p0 ) 
R 20 

(apo) 



— B 1 — N' 

R 40 



T^^n^ft^tlX^Ott, — jftSC (III) 
R 30 — L (HI) 

nZ>4t£Mt$:fcfoZliZ>C£iZ£Y), -&5£ (1-1) 



HO- 



Ar O 

I' , / 

— C— O— B 1 — *T 



/ 

d40 



R 22 

R 30 



(H) 



S£WbTV>Tt>J:^<gj^r;l^;t^£^?fcU Ar. B 1 . R 1 . R 30 . R 40 



-Hte£ (I I - 1 ) TSStlSftl 
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J9 

tip - h;Vx>7M-^t+ yl^OT U -J^;^^J^^~>S 
5 tlSo 

— «W (I I — 1 ) (III) T3?£n 

#*-iJ->£©x--T-;p& ; >, mvxx ^nD^>fx =^>u>^© 

So 

-flaa din Tasn«^«r«, as. (i i — i ) i^wc*/ 
15 * ( I I - 1) ©R 20 ^7X^m^TS§i#«2 ; &;m±>6t^ffl$n§. 

©&#£/8^3££*>T#5o 

N-*^;iHe;v*u>> N-^^tfnUvx N-^^utf^u^x 

N, N-^WrU>, 1, [5. 4. 0] *>x#- 

25 7 -X> (DBU) , 1, 5-z?7*f\£5strn [4. 3. 0] 7^-5-X> (D 

bn) m<Dmzmm®M7^>-,mxtt\iVi?>. a-p^vt^; tfu^x 
tfpux Hy>, *;'Jx ^v*/ u>^©»s»75>^fp,na. 
iitso^fflitt, (i i — i ) l^H^ix, nE^-na 
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m^7&, m%<Dim&?r\,\ (i-D rmzn&fc&m&mz 
-ms, (i 1-2) 



HO- 



Ar O 

I! 

— C — O — A pa1 



<ll-2) 



K4»» A pal te5£ (a p01 ) 

— b 1 — NH 

/ (a P oi) 
R 40 

n^^^x«^<D^i, ( i v) 

L 1 — R 31 — L 2 (IV) 

rat, L^r^L'tt, fn«LT, iKHi8§i8i*u R 3l «m^^ 

%}t*KfoZli:ZZ.tiz&K>, (1-2) 



HO- 



Ar O > 

II 4 ' " R 31 

— C— O— B 1 — N^_y ( 1-2 ) 

R 40 



Itts Ar, B 1 , R 1 , R 3 \ R 40 RtXX-«Hai2CDilci**WrS] -e^sn 

(i 1-2) ^*ti5^*o ms tLnt, mmmmmnz&n 
zit&m (i i-D o&tmmom&mTjitzz.tftT'gz. 

-m. ( i i -2) ra$ns^«xtt*ostHR^ (iv) -cststi* 
fls^tcsjett* anEWtm (i i — i ) T&snsfc'&fc 
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h«t&, moim&fft^ (i-2) Ti&zn&fc&m&m&z. 

HK£ (I I - 3 ) 
Ar O 

— C — O — A pb 



HO- 



A pb te5£ (b p0 ) 



(H-3) 



— B 2 — NH 

/ (bpo) 

R 5 

10 T?^Sft*S£j£5lcU Ar, B 2 , R ^tXR^HulH^^SrWT^] 

nzik&mxustvmt, <v> 



R 6p 

\ 



(V) 



R 70p 



L 3 teMg£iti&L; R«»»tt**JR^ fffl&7;P*;VSX&-N (R 8 
p ) R 9p T^$n?>*^*U; R 70p fcHS/g©«glS, 

15 7;^;n^f5ici ; r 8p kx*r 9p «; ^niait, 7s/sgu<fcH 

tt*-©Jfifc£ J Rjfc£ii\ (VI) 



HO- 



Ar O f P 

— C— O — B — N ( VI ) 

/ \ 
R 5 R 70p 



[a£«K Ar, B 2 , R\ R 5 , R 5 p RtfR T 0p «MIEC0Sci*^Wra] 
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-3) 



HO- 



Ar O R 6 

— C — O — B — N (1-3) 

/ \ 
R ' R 5 R 70 

Kf. R' 0 ii*IIfXIM7J^H$iftU Ar, B 2 , R 1 , R 5 R 

5 #r 5 \mm<vmf*%^-fz>] xm^n^it^xu^fDM^mm-r^ct^r 

(I 1-3) , (V) Xit (VI) rfe tvx\z. 

Mm§Hi&mi\z&ttz>fc&® (i i-d ©^t^^m^^i-^ci^-e^ 
m<D/\u¥ym=?-',mx\i* v^m. ib^^s, ^b^s, yp^~>s % 

rT$.;mxms.;&<D&mm} thru, mf<.u^>v)vm. p-*h* 

->^>^)vm. 3, 4-^^>^>>>;i^ o-- hu^>v;wa, p-~ 

jifs-jum. ^Pt°;p^->^;^-;vs, t e r t-^^^M-jn^ 
25 (Dimrfrtti/tuitf-)],^ ; ^J^«^>^;u^-^v^;u^n;^ p - - h 
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**isJVVT$-)Vm ; M*Jf h U * U tert- ?>;i/>^5Ml^> 
p -^dd^>^iJt>S, o - - h d^>v? 'J r>il07 7^ 'J r>I ; 
5 ftferr-fc^PX* tf/tn-r;^, ^>l/-f;VS> ih+^W-M, ter 

-^s (i 1-3) ^mznz>ib&mxtez<D&t-®L$; <v) -msn^b 

m®. 4b#4fc (i i-3) xte^m^WwftL 

15 D ^ h 'J 75 K^O^y D b XfKtlS(Dl^iP^i[^ 

Bummt&* -7 ov~Rfo\zm\,^wm<DB*. #£tx«-2o < c 
~i o oT;-e$)&. 

s^hfis, si^, 5 #f B i~ 7 H-ra, u < « i o shbk 2 4 iit^s, 

4b^f& (V) a^»£#1-34b£$JTfc£m^ 

25 " 

-is. {t&m (v) tLT«ift«©^b^«*wt*«^» 

(V) <Difi6*©K£fiJ/B?-*;i£j&*T!£5. L&#«pT» IBCttfeRiLT. jb 



□ 
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(i 1-3) <DfflMk&to&&m?z£*it* a»5£ (i 1-3) ommik 

£L<, (i i-3) ©*fcttflrr*i*tt, 

«fct>=gfcs#* *ftg#&*n©>$rik w^t^D^f^ :/-0>-t>w > • 

t-fzy i7 • v'^v'X (Protective Groups in Or 
gan i c Synthes i s) > T. W. #V-> (T. W. Gr e en e) 
John Wiley & S o n s & ( 1 9 8 1 *f) 4SSlcgB«©^X« 

Mxfcfo. o i ^;i/~^3iSJ^ »*KtthU7;^D»», ^ m&m. 

-^5$ (VII) 



HO- 



Ar O 

-C— O— A" b1 



(VII) 



Kf. A> bl «5S (b p01 ) 
B 23 -NH 

N 
H 
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2^ti oom\xttsfmm&}i8im<k&&&x'$>?Ts jm&zmvx^x 
%mm i & k b 3 ® 7)i* v >s v ,• z tmnm^x n - n o 2 xm 

0, (1-4) 



HO- 



Ar O R 5 

II 23 / 

— C — O B 23 -N 



H r R 6 



[3£*> Ar, B 2 \ R\ R\ R a RtfR 7 l ttMIB©«i*SW-rS] TS^n 

io -jBa (vii) Tgsns^tt© mi tvxte. mm&feuz&nz 
—m& (vii) -e^$n^<t;^©g7cH^«> miaSMiTi- 1289 

20 "3C£#T*2f<5. 

K/E»T8t ®#©$!yi£frK (1-4) TS^n^^feXK^© 

±m®jjmz&v)ne>nfr-$& t a -d , (1-2), (i-3)^t< 
« (1-4) T?^$n§ft-&*xtt^©ffio^ai • «^.«s/u*y;K 
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(I-l) XU (1-2) TS£n34b£^©X-T*£ft3liM':t> 
5 ( I - 1 ) XU ( I — 2 ) Tg$tlM^#F^jiS^JH#$3fe*bfc*7At© 
-«5t (1-3) eU<« (1-4) "C«Sn5MXtt*©Stt, 
-«K (1-3) Xtt (1-4) T«3n5flS^»tt, ^©^tbT¥^-r^ 

±m<Dm<D&m£mtVTfe, m%.&-®&, (1-3) xu (1-4) x-mz 

-Htefc(II-l), (III), (II-2K (IV) , (II-3), 
(V) Xtt (VII) TfasnSffr&fctt, MA«T|flRii&£/BV>*#, ^»©56T 
Xittia*©^ [SOTWO9 8/0 5 6 4 1 SB&&PHW0 9 9 

20 /40 0 7 O-Sf&fg, 1MWO0 0/3 1 0 7 8^#, T>W>^ • ^ 

5. f>^-t->atJl' i if'f^3> (Angew. Chem. Int. E 

d i t. ) > 6^, 5 6 6H (1 9 6 7^) ; ^>ir5V vtf • > 
aXSynth. Commun. ) , 2 8*§, 1 1 7 31 (1 9 9 5¥) ; 
2 7i, 14#, 2 3 9 3H (1 9 9 730 ; v?*-^ •;*:/. #~ 
25 • 'JrST.hU- (J. Org... Chem. ) , 5 2#, 17 0 OS (19 8 

7m -,m. 57m. 24971 (1992^) m&m x}*zn*><Di$m\zm 
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HO- 



Ar O 
II 

-C — O — OH 



HO A pp 2 



HO- 



Ar O 



■C — O — A pp 



HO- 



Ar O 

— C — O — A p 



(") 



A pp te5£ (a p0 ) XH (b D0D ) 



POP' 1 



— B 1 ~N^ R 



,20 



— B 2 — N* 

L 



.R p 



/ (a p0 ) / (bpo p ) 

R<° R 5 

2n%mt&&& : $LTl<>T%&K&Wi7)WVm*Mi%l< ; A p > Ar, B 1 , B 
2 , R\ R 5 > R ao RtXR 40 ttME©«**Wr'5] 



(II) 
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(I I - 1) , (I 1-2) X« (I 1-3) T«£*l*fc£«fcJu - 
5 CSC (I I) T^mSffr&fcffc&^Stt*. 

08WO9 8/0 5 64 l^*BBtt©*fttJ;oT#-52:t5&^C*«. 

%)ltf-)VP-1 N, N' -y^DA^^My-^H, 1 - 
X^;U- 3 - (3-^^;|/75yynh!;i/) «^$F, y7i-)V*X 

i ^c^f bx i ~ 5 v < & i - 2 ^©fgfflrtira j: t 

x ^>if>\ hMx ^an^>ifx Wc^J-vy, ^nn*;uA> 

25' ^t>.l«LK 

~i ooraa. 
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N-v-f y^Dtr;px^75x n-^?hwj>, n-*^ troys? 

5 >, N-*3Ml/tWJ>>>\ N, N-^W-'JX 1. 8-v7iflfv^ 
D [5. 4. 0] ^7>x#-7-X> (DBU) , 1, 5-^7ifev^D [4. 
3. 0] Si— 5-X> (DBN) ♦©»3««JKiSl75>;«A«fc:'J5?X 
4-5?^75/K'JS?X K3'JX ;i^S*>, ^;UX -fV*/y>* 

©^#^75 ywmfzti, m\zimitj- v y * asw$ l^, 
15 75/sxtt-f5ys©fiaistuTtt, MB$mwi3\z&misft&mm*m 

mtc ±um&mzmvT, -jest (in ©A^an^R 6 , r 2o x«r 4 

±fB®$7;W!/S©«A£j£«U HttS* (ID ©A'fc^JtSR 5 , R 20 
XttR 40 lofe*rr S»#7K*K^T»*rt;£<»£* (a) -«5£5 
R 44 =0 5 
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tt^h>t^M7C^T^y^^{c#-r^\ Xtt (b) 75/gXfcHS>>S© 
5 « 4 -L 4 fi 

Sft&te^t^S^Si^rifccfcD, (II) TS$na{b^(D5 

io ^ d t;^«^ £ & £ d mm* n&mS£W ut^t t> £ tA«7;i^ 

15 cfc^«7;l^;kSj £&0 5S«£;t5rr3. 

20 Xfi (a) tC^^yh>X»7^xt FiOM7n«J75/^J5S:«. 

mm^-mmthx^ mx\t*$;-)v, x^ ;-)vm<D7)V3-)vm ; 
>if h ;px >^©^#^Mb7K^, xte^ft e s tu 

Kjfcfi&rau oc~#&2 o ot\ 'iift.h<nmo'c-mi o or 
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%>, N-pwi^^y x N-^?;ut!Dy>?>, N-^wnf^y^x 

N, N->>;*^;i/7^UX 1, [5. 4. 0] ^>-r#- 

15 7-X>(DBUK 1, 5-v7iftfv'^P [4. 3. 0] 7^- 5 -X> (D 
B N) TOfg 3 > ; 'J ^ X 4 - ^)VT 5 / tf 'J 5?X 

tfny>, j^y>, ^ijx <v*yy >f©»75>^^6n> # 

ir hx h y ;k A^iM^y h U 75 Y^O^u Y>&mfflm* Xfct 

25 ^n^otg^s^a^ifsns. 
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HO- 



Ar O 
II 

— C — O— OH 



HO — A pb1 



HO- 



Ar O 

— C — O— A pb1 



(VII ) 



R 



nwr, -**3C (vii) Ttsnsft^tt, sns^M >mx 

R^m^t~m^2rcm^n^it^mt(D^\zmcxrT^ c tare**. 

X«8Btt©*» [HIK^WWOQ 8/0 5 6 4 1^i. BR&H 
WO 9 9/4 0 0 7 O-^&flL HRg^lBWOO 0/3 1 0 7 8^«. #Wl 

- 1 2 8 9 ro*&sra#]«] xfoztuzmv&Jj^ &zwznt&M • 
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5 A— ^U — (Hargreaves) [Br. J. Pharma 

col., 10 7 m, 4 9 4-5 0 11 (1 9 9 2^) ] SgfeAbTlTofc. 1" 

79- (Re c e p t o r Biol ogy|t«) . 0. 2 nM [ 3 H] — N — 
^fM3/)?75>(8 4Ci/mraol, New England Nucl 
10 earl) Mt^SO. 5m 1 ©5 OmM h iJX-iS, 1 OmM M 
gCl 8 , ImM EDTA»* (pH7. 4) «t»T?Sjft («H2 0-2 5*0 , 
1 2 0^ra-f>^^-MW7X7'f;^'- (Packard a~7^ 
GF/C) lm 1 0*#Lfc h 'J^-SSAy 

77-T4 Hift^bfc. 7^;v^-^5ot:Ti mmnmWi. ~> u-* - ( p 

15 ackard n^^d-»^0) &m%.T7 J )V? -IzW&lsIt [ 3 H] -N 
- (Packard hv7%?>b) [ 3 H] -N-*?;P 

20 Uz?)W7 (Cheng and Prusof f) ©^S [Biochem. 
Pharma col., 2 2^, 3 0 9 9-3 1 0 81 (1 9 7 3^) ] £fe 

TS$gKb£®l0igg (I C so ) «fcD!TWLfc#»jfe& (K i) fc«kt)£l,fc. 



KifaM) 



m 5 



29.1 
4.76 



m 3 



0.425 
0.079 



m,/ra 3 



68.5 
60.2 
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AXfl U >gg#£ffftfa%£r (in vitro) 

*Umkfc®mz®.WKr>tc a SD«&^y h (300-500 g) £J&J& 
5 $#B£H\ ^M^^fltJUyto ^2 0ml®^l/^-A>1f7^ b^atifc 
(95%0 2> 5%C0 2 ag, 3 2T:) T^fcLfc^XXWftO^g^O. 

Vtc'&. ti)VAn-)V (1. 7nM~3 6mM) «»b3«ET^i 

5-M<D&m$k*i o o%^^xmvrc. *mwfcfim&mz&z>mm>Kfofam 

0->7h0g^e, (K B M) ^©fc. 

15 *umm$i%m\zu\,*fr? s d^i*^ ^ (3oo~soo g ) 

£«M^i«fc£{«Lfc„ «5ra 1 WX-^-t^f h$m& 
(95%0 2 , 5%C0 2 jK, 3 2t) T^lfc^^T^Xlf^JC, M3I#1. 
Og, #ih3SA0. 6g(CTMStfeo ^*(D^^Rf4{cl3^bfe 0 IBM 
20 WftLfc^ 1 0- 4 M©*;Wt3-JW:J;f3 2HJiK$g^ii:, 20B©*;Wt3 

mfofribfcmvrcWkWz. vehici e$>^\tmmt^m^n^iy. ^02 

0#»£>#;Wtn-;|/ (1. 7nM~3 6mM) £ 3 fetfgTl&ffil&fc&^-U 
ffi*S^ffi^^#^ t , fflfiR&ffii^*&ii#{cW3 'J7r l/>X<Z)iRftg£ 1 0 

25 o%^UT^u^c imfc&m&w\z&%mm&fofanoi'y homm^z. m 
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m A*»»^gft<MStiM£fflQn vitro) 





K B (nM) 










M 2 /M 3 




9.6 


0.044 


218 




10.6 


0.21 


50 



5 AX^J U >M ± %®fa%m$,m (in vivo) 

2-36^» (io~i 5kg) ®*ttif-^;i/**«y§u&. ^>h;\*;nf 

10 (30mg/kg) »JHlrt«!#ft:<fcO#»a» li«j!J-a-I/S#Alfc. 

ff!ft#SBj&<£j£k&&fc:, 7^h^77 (TCK-6 10 0H, ^xXfft) 
8SR« 3 H z tyl/-ya <fc3;<1t3 U >® A^!S ^ Sfro £ . tykXW 
rnMO^n U >fct £S£Jft#fcT» 4 0 0 0 0/z g/m 1 «fc DJi^2 0 0 0 
0. 10000, 5000, 2 5 00, 1 2 5 0, 625, 312. 5, 156, 

is 7 8/ig/mi oi omvg<Dmmz%%a,rz, ao^^vymm^rxh^y 

20 ;*£jgS'Jbi£:. 

(lmg/ml) 0»AS4li. ^> hA^t'^-jWftgTF (3 0m 
g/kg, i. v. ) , 7Xb^770^y7^tf-^^Tl OMofc. 

25 »T4£, ^*£IIl&$ii:T^efl$L&. 
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&mk&Qi<Dmfyamftm (shif ti) n xg.&Qx&it. tcoum 

shift® = 





shifkffi 












>30 


>30 


5.8 




>30 


>30 


3.9 
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is hi. o~6 om&%<Dm&T^?z>zt&T:%z>o znzommx %.rz> 

^£3^ -^(3MPK#©^> JEKAl B-fc&D, 0. l~100mg/kg 
20 ftlHRIBfc^W-T, £feJH£D«:-5<0#&tt. 0. 001-10mg/kg$ 

4- ( ( (2R) -2- ( (1R) -3, 3-^7;i/^-n->^q^>^;p) - 
2-bHD^-y-2-7x-M^y-fJV) -1, l-S^^Hf^U 
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(IS1) 

l-^^;i/t!^U^>-4— f)V (2R) - 2- ( (1R) -3, 3-y*7 
Mu*/9U<*.>?')V) -2 - t FD^->-2-7x-;l/X^/X- 

tf^U v ? >— 4 — (2R) - ( (1R) -3, 3-y7MD^D^ 
5 >3MK> -2-kFD^>-2-7x-jH^/l-M7mg, RtftM^AT 
^rth' (3 5 0. 0 3ml^^/-jHral«, &<bftV#> 

mmvT&^tc*m<ki'T sfrvmi'hvv&tmkwm u : o. 5) ©o. 

(IS 2) 

4- ( ( (2R) -2- ( (1R) -3, Z--Jy)V^ru^^u^y^)V) - 
2-hKD^y-2-7xz;i,x^;'f;|/) ^y) -1, l-^*^;i/H^U 
15 y^7A HCO-^fig 

1-pWHMU5»-4— (2R) - 2- ( (1R) -3, 3->?y 
Mui/9ui>f)V) - 2-tFD^y- 2 -7x~;PX^/x- h 1 8mg 
C10 %Mit^)V-7± hx h U«0. 5ml *SfifcTjDA, 

20 ^77^f - [ODS-AQ 12 0-S50 (YMCtti) ] : 5 s - h 

1 H — NMR (D,0, (5 PPM) : 1. 78-2. 36 ( 1 0 H, m) , 2. 
7 2-2. 8 6 (1H, m) , 3. 02 (3H, s) , 3. 04 (3H, s) , 
25 3. 1 8-3. 6 1 (4H, m) , 5. 0 4-5. 17 (1H, m) , 7. 4 0 
-7. 60 (3H, m) . 7. 6 0-7. 7 2 (2H, m) 

ESI-MS (m/e, (C 20 H 28 F 2 NO 3 ) + £LT) : 368 
H«J2 

4- ( ( (2R) -2 - ( (1R) -3, 3->?7;P^-D'>»P^>^;P) - 
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2-hHD^y-2- (4-*9^K7x~;i/) x.*S<1)V) -1, 1- 

h°^U^>-4— 1)V (2R) -2- ( (1R) -3, 3-y7RDy^ 

X H— NMR (CD 3 OD, <5PPM) : 1. 6 8-2. 2 5 (1 0H, m) , 

2. 32 (3H, s), 3. 12 (6H, s), 3. 13-3. 46 (5H,m), 
4. 9 7-5. 0 8 (1H, m) , 7. 21 (2H, d, J = 8. 4Hz) , 7. 

10 4 9 (2H, d, J =8. 4Hz) 

ESI-MS (m/e, (C 21 H 30 F 2 NO 3 ) + tbT) : 382 
HJSM3 

4- ( ( (2R) -2- ( (1R) -3, 3-y7MDy^D^J|.) - 

2-hKa^y-2 - (4 -tfx;P7xxjio x^y-f;» -1, 1- 

15 ^g^tf^U^XfrA ^DSH 

e^U^>-4— f;U (2R) -2- ( (1R) -3. 3-^7;i/^D^ 
0^>^;u) -2-tHD+y-2- (4 - x.~)l) X^/X-h£ffl 

20 *H— NMR (CD3OD, 5 PPM) : 1. 67-2. 33 (1 0H, m) , 

3. 14 (6H, s), 3. 16-3. 46 (5H, m), 5. 02-5. 10 
(1H, m) , 5. 25 (1H, dd, J = l. 8H2, 11. 7Hz), 5. 

80 (1H, dd, J = l. 8Hz, 17. 7Hz) , 6. 73 (1H, dd, 

J = ll. 7Hz, 17. 7Hz) , 7. 46 (2H, d. J = 8. 4Hz) , 
25 7. 6 0 (2H, d, J = 8. 4Hz) 

ESI -MS (m/e, (C 22 H 3 0 F 2 N0 3 ) + tLT) : 380 

4- ( ( (-2R) -2- ( (1R) -3, 3-^y)V^O^^a^>^)V) - 
2-bFD^>-2- (4-l?;l/7x^) X.$>M)V> g±v) -1, 1- 
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tf^U^>-4—r;V (2R) -2- ((1R) -3, 3-^7;U^D->^ 
P^>3^U) -2-tFD^y-2- (4 -I^7iZ;V) l^X-f^f 

5 #fe 0 

X H-NMR (CD 3 OD, 5 PPM) : 1. 22 (3H, t, J = 7. 7Hz), 
1. 6 0-2. 3 0 (1 0H, m) , 2. 64 (2H, q, J=7. 7Hz) , 
3. 12 (6H, s) , 3. 0 9-3. 4 3 (5H, m) , 5. 02-5. 10 
(1H, m) , 7. 24 (2H, d, J = 8. 5Hz) , 7. 53 (2H, d, 
10 J = 8. 5 Hz) . 

ESI-MS (m/e, (C 22 H 32 F 2 N0 3 ) + £LT) :396 
^«J5 

4- ( ( (2R) -2- ( (1R) -3, 3-y7MDy^D^>^|/) - 
2-fcKP^5>-2- (4-y;p^-P7xr:j|/) x^/W;P) a-* 50 -l. l 

15 -S^^bWJ >?-^A 7p^ jf 

fcWJ:?>-4— OP (2R) -2- ((1R) -3, 3-^7^P->^ 
p^>3MP) -2-hHD^y-2- (4-7Mn7xr;W i^;x-h§ 

fc, 

20 X H— NMR (CD 3 OD, flPPM) : 0. 8 0-2. 3 5 (1 0H, m), 

3. 05-3. 20 (1H, m) , 3. 30 (3H, s), 3. 44-3. 75 
(2H, m) , 3. 62 (3H, s) , 3. 9 5-4. 3 0 (2H, s) . 5. 

15-5. 25 (1H, m) , 7. 03 (2H, t, J = 8. 8Hz) , 7. 6 

8 (2H, dd, J = 5. 4, 8. 8Hz) 
25. ESI-MS (m/e, (C 20 H 27 F 3 NO 3 ) + tVX) : 386 

H«J6 

4- ( ( (2R) -2- ( (1R) - 3, Z--Jy)V^Uz^^uO^-)V) - 
2-kPD^-2- (4-7DP7x-;U) 3L*J<i)V) j^>Q -1, 1 - 
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e*U5»-4— 1)1 (2R) -2- ( (1R) -3, 3— 5?7;P*P^ 
DO^;U) -2-tFD+y-2- (4-/7DD7x-JW I^/X-h^ffl 

*H — NMR (CD 3 OD, 5PPM) : 1. 6 0-2. 3 2 (1 0H, m) , 
5 3. 15 (3H, s), 3. 18 (3H, s), 3. 20-3. 50 (5H, m) . 
5. 0 3-5.12 (1H, m), 7. 39 (2H, d, J = 8. 4Hz), 7. 
6 3 (2H, d, J = 8. 4Hz) . 

ESI-MS (m/e, (C 20 H 27 C 1 F 2 N0 3 ) + tVX) :402 
^JSM7 

10 4- ( ( (2R) - 2 - ( (1R) -3, 3-y7MDy^D^>^) - 
2-bHD^'>-2- (4-7 , D : E7i-Jl/) X^/-f;|/) -1, 1- 

tf^Uv>-4— f;V (2R) -2- ( (1R) -3, 3-y7Mn^ 

15 . ^ 1 «h|S]^©^TMSbT^{b^%^i!3gL, *l£@#<>; LT#£. 

1 H— NMR (CD 3 OD, <5PPM) : 1. 6 9-2. 3 3 (1 0H, m) , 
3. 15 (3 H, s), 3. 18 (3 H, s ) , 3. 22-3. 45 (5 H, m), 
5. 04-5. 11 (1H, m) , 7. 52-7. 62 (4H,m). 
ES I -MS (m/e, (C 20 H 27 B r F 2 N0 3 ) + tVX) : 44 6 

20 mmms 

4 - ( ( (2R) - 2- ( (ir) -3, z-vy^u-y^u^y^yy) - 

2-hh*P=E->-2- (2-^DD7lXJl/) X.9J~i)V) -1, 1 - 

tMU^>-4-<;i/ (2R) -2- ( (1R) -3, 3-^^;V^P'>^ 
25 D^>^;P) -2-th , D+;>-2- (2-7DD7XXJW X^/X-h^ffl 

'H-NMR (CD 3 OD, 5PPM) : 1. 5 2-2. 3 2 (1 0H, m) , 
3. 0 4 (3 H, s), 3. 09-3. 45 (5H, m), 3. 13 (3H, s), 
5. 05-5. 13 ( 1 H, m) , 7. 29-7. 43 ( 3 H, m) , 7. 76 
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- 7. 8 0 (1 H, m) 

ESI-MS (m/e, (C 20 H 27 C 1 F 2 N0 3 ) +tLT) :40 2 

4- ( ( (2R) -2- ( (1R) -3, 3-y7MDyj?D^>^) - 
5 2-hHD^y-2 - (2, 4-^7J^n7x^) X^y-Ql/) - 

tf^U^>-4— (2R) -2- ( (1R) -3, 3-^7JWny/; 
□ ^>5S>P) -2-tKD^>-2- (2, 4-^7MP7x-JW 

10 LT#fc» 

1 H— NMR (CD 3 OD, 5PPM) : 1. 7 0-2. 3 4 (1 OH, m) . 
3. 16(3 H, s), 3. 17 (3H, s) , 3. 20-3. 52 (5H, m) , 
5. 06-5. 17 (1H, m) , 6. 93-7. 09 ( 2 H, m) , 7. 68 

- 7 . 8 0 (1H, m) 

15 ESI-MS (m/e, (C 20 H 26 F,NO 3 ) + tbt) :404 

mmm 1 o 

4- ( ( (2R) - 2- ( (1R) -3, 3 -*Jy frXU^WO^fy) - 

2-hKD^>-2- (i, 3-^>i/^^v-;p-5— -fjp) x^y-f;H 

£*±) -1, l-^^^^'Jy^A 7D5H 

20 e^us?>-4— f;p (2R) -2- ( (ir) -3, 3-^7;m*d^ 
□^>^;i/) - 2-tHa^>-2 - (1, 3-^>v>?^v-;p-5 — r;w 

1 H — NMR (CD3OD, 5 PPM) : 1. 67-2. 3 3 (1 0H, m), 
25 2. 95-3. 50 (5H, m) , 3. 15 (3H, s), 3. 18 (3H, s), 
5. 01-5. 11 (1H, m) , 5. 95 (1H, q, J = l. 1Hz) , 6. 
84 (2H, dd, J = 0. 8Hz, 7. 8Hz) , 7. 11 (1H, d, J = 
7. 8Hz) 7. 1 3 (1H, s) 
ESI-MS (m/e, (C 21 H 28 F 2 NO s ) +tLT) :412 
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mmm 1 1 

4- ( ( ( (2R) -2 - ( (1R) - 3, 3~^y)VtUzy^U^>^-)l) 

-2-bHn^y-2-7x^l^;-fJk) ^» -1, 1 -is* 

5 k°^U^>-4— f;M^;U (2R) -2- ( (1R) -3, 3-i?y)l* 

a^^u^y^jv) -2-hHD^>-2-7x^x^;x-h$ffltri < mm 

'H-NMR (D z O, 6 PPM) : 1. 52-2. 2 6 ( 1 1 H, m) . 2. 
9 9 (3H, s) , 3. 15 (3H, s) , 3. 20-3. 5 1 (5H, m) , 
10 4. 02-4. 22 (2H, m) , 7. 23-7. 42 (3H, m) , 7. 58 
-7.6 8 (2H, m) 
ESI-MS (m/e, (C 21 H 30 F 2 NO 3 ) + tVT) : 382 

mmwi 2 

4- ( ( ( (2 R) -2- ( (1R) -3, 3 -i?7 )V^Ujs2 U^>^)V) 

15 -2-bHP^->-2- (4-^Wxz;i/) x^/-r;» t^M 
-1, l-i?^)V¥mp-y& 

k^U5?>-4— r;M^;i/ (2R) -2- ( cir) -3, 3-^7;^ 

py^n^>f;w -2-tN*n^y-2- (4-^^;^oi-;u) 
20 t LT#fc. 

'H-NMR (CD 3 OD, 5 PPM) : 1. 59-2. 30 (11 H, m) , 
2. 37 (3H, s) , 3. 03 (3H, s), 3. 20 (3H, s) , 3. 2 
3-3. 55 (5H, s) , 4. 15 (1H, dd, J = 5. 7Hz, 10. 8 
Hz), 4. 23 (1H, dd, J = 6. 0Hz, 10. 8Hz) , 7. 23 (2 
25 H, d, J = 8. 2Hz) , 7. 53 (2H, d, J = 8. 2Hz) . 

ESI-MS (m/e, (C 22 H 32 F 2 N0 3 ) + tUT) :3 96 
ll«9 1 3 

4- ( ( ('(2R) -2- ( (1R) -3, 3-y7May7D^>^) 

-2-bKD^>-2- (4-iWx^;i/) xgy^f;» ^^;i/) 
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t °^tj£/>-4— Y;M^ (2R) -2 - ( (1R) -3, 3— 5*7;M- 

uist7u^y^)V) -2-tKn+y-2- (4-x^7x-;i/) 

'H-NMR (CD 3 OD, <5PPM) : 1. 2 1 (3H, t, J = 7. 5Hz) , 

1. 5 2-2. 24 (1 1H, m) , 2. 62 (2H, q, J=7. 5Hz) , 

2. 90-3. 49 (5H, m) , 2. 97 (3H, s), 3. 13 (3H, s), 
4. 09 (1H, dd, J =6. 3Hz, 11. 4Hz) , 4. 16 (1H, d 

10 d, J=5. 7Hz, 11. 4Hz), 7. 20 (2H, d, J = 8. 4Hz), 
7.5 0 (2H, d, J = 8. 4Hz) 
ESI-MS (m/e, (C 23 H 34 F 2 N0 3 ) + tLX) :410 
1 4 

3-X>F- ( ( (2R) -2- ( (1R) -3, 3 -W)^U=/if D^> 
15 fjj/) -2-bKD^>-2- (4-j>DD7i-J|/) x^y-pp) £*vQ - 
8, 8-^^-8-7'/^7by^n [3. 2. 1]^^> ^P^H 

3-X>K-8-T+ftf->^n [3. 2. 1] *&*-3->(n, (2R) - 
2- ( (1R) -3, 3-y7^Pv^D^>fJW -2-tFP+y-2- 

20 &sfc&tt&8£u m&mfctv-zwt* 

1 H — NMR (CD 3 OD, SPPM) : 1. 5 7-2. 32 (1 2H, m) , 

2. 56-2. 72 (2H, m) , 3. 06 (3H, s), 3. 14 (3H, s) , 

3. 21-3. 34 (lH.'m) , 3. 7 2-3. 8 2 (2H, m) , 5. 06 
(1H, t, J=5. 9Hz) , 7. 40 (2H, d, J = 8. 8Hz) , 7. 

25 6 0 (2H, d, J = 8. 8Hz) 

ESI-MS (m/e, (C 22 H 29 C 1 F 2 N0 3 ) + £l/T) :428 
MM&l 1 5 

3-X>H^ ( ( (2R) -2- ( (1R) -3, z-ityfrHrui/Zwo 
-2-bHP^y-2- (4-7*P^7xX;|/) X? J '4 )V) ttis) - 
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8, 8 -S?pW1/- 8-7l/x7tf>^P [3, 2. l3^-^^> ya$F 

3-X>F-8-7ift*v^P [3. 2. 1] -tZf-Z-' { )V (2R) - 
2- ( (1R) -3, 3-y7MDy^P^>f;W -2-tFD+y-2- 

1 H — NMR (CD 3 OD, 6 PPM) : 1. 7 5-2. 3 0 (1 2 H, m) , 

2. 57-2. 72 ( 2 H, m) , 3. 05 (3H, s), 3. 14 ( 3 H, s), 

3. 20-3. 34 (lH,m), 3. 72-3. 80 (2H, m) , 5. 07 
(1H, t, J = 5. 7Hz), 7. 55 (4H, s) 

10 ESI -MS (m/e, (C 22 H 29 B r F 2 N0 3 ) + thX) : 47 2, 4 7 
4 

mmm 1 6 

(3R) -3- ( ( (2R) -2- ( (1R) -3, 3 -j?7)VJra j/? a^. 

>^;p) -2-bHP^-2- (4-^f;i/7x^) x^y-r;t/) 

15 -1, 1 -y^-^fcfPU^xfrA K 

(3R) -KDUS?>-3- f;p (2R) -2- ( (1R) -3, 3-y7 

;M-pv#p^>^;|/) -2-th*D^y-2- (4-^5 1 ;i/7x-;v) x^y 

20 'H-NMR (CD 3 OD, 5PPM) : 1. 6 5-2. 3 0 (7H, m) , 2. 
3 1 (3H, s), 2. 67-2. 82 (1H, m) , 3. 03 ( 3 H, s), 
3. 19 ( 3 H, s), 3. 20-3. 34 (1H, m) , 3. 53-3. 88 
(4H, m) , 5. 4 4-5.5 3 (1H, m) , 7. 2 0 (2H, d, J =8. 
6Hz) , 7. 46 (2H, d, J = 8. 6Hz) 

25 ESI —MS (m/e, (C 20 H 2S F 2 NO 3 ) + £lxT) :3 8 6 ' 

nmmi 7 

(3R) -3- ( ( (2R) -2- ( (1R) -3, 3-'>'7;^Dy7P^ 
yj-M -2^bPa^>-2- (4-7MP7xz;i/) xff /<;]/) 
- 1 , 1 -^^epu^xfrA yps H 
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(3R) -fcfDU> ? >- 3— f;U (2R) -2- ( (1R) -3, 3-i?7 
MDy^n^>f;W -2-hFn^>-2- (4 -yjv^ruy jl$ 

5 1 H — NMR (CD 3 OD, <5PPM) : 1. 5 2-2. 3 6 (7H, m) , 2. 
69-2. 87 (1H, m) , 3. 10 (3 H, s), 3. 21 (3H, s), 
3. 04-3. 3 7 (1H, m) , 3. 54-3. 91 (4H, m) , 5. 47 
-5. 57 (1H, br) , 7. 02-7. 17 (2H, m) , 7. 57-7. 
6 9 (2H, m) 

10 ESI-MS (m/e, (C 19 H 2S F 3 N0 3 ) + iUT) : 372 

mmm 1 8 

(3R) -3- ( ( (2R) -2- ( (1R) -3, 3 )V*Uj/2 
>^)V) -2-hKn^v--2- (4-^dd7x^) x^y-r;v) 
-1, l-^^^WbfD'Jy-^A ^D$H 
15 (3R) -KDiJS?>- 3—i)l (2R) -2- ( (1R) -3, 3-y7 
MDy^D^>f;W -2-kKD^>-2- (4-^HD7x-;W x^y 
X-h£fl§^ H»Jlt^©^TBStTM{b;^#f*i^L, &|&@# 

l H-NMR (CD 3 OD, 5 PPM) : 1. 6 2-2. 3 5 (7H, m) , 2. 
20 70-2. 8 5 (1H, m) , 3. 12 (3H, s) , 3. 18-3. 28 (1 
H, m) , 3. 22 (3H, s) , 3. 5 6-3. 6 9 (2H, m) , 3. 70 
-3. 82 (1H, m) , 3. 84-3. 93 (1H, m) , 5. 52 (1H, 
bfs), 7. 39 (2H, d, J = 8. 7Hz), 7. 61 (2H, d, J = 
8. 7Hz) 

25 ESI-MS (m/e, (C 19 H 25 C I F 2 N0 3 ) + tVX) : 388 

mmm 19 

(3R) -3- ( ( (2R) -2- ( (1R) -3, 3 -V? )\,HrUi/>jU*K 
>5=» -2-bh'P^y-2- (4-^D ; e7i-Jl/) 3-9 J )V) 
-1. l-S^^PtfDU^XfrA 7*DS H 



WO 02/04402 PCT/JP01/05987 

47 

(3R) -enUv>-3— i)l (2R) -2- ( (1R) -3, 3-v7 
frJruzsZu^y^)),) -2-tHD^i/-2- (4-^o?7x-jW x^y 

5 1 H — NMR (CD 3 OD, <5PPM) : 1. 64-2. 3 5 (7H, m) , 2. 
7 0-2. 8 5 (1H, m) , 3. 11 (3H, s) , 3. 17-3. 26 (1 
H, m), 3. 21 ( 3 H, s), 3. 57-3. 68 ( 2 H, m) , 3. 88 
(1H, dd, J = 6. 3Hz, 13. 8Hz), 5. 4 8-5. 5 6 (1H, 
m) , 7. 5 4 (4H, s) 
10 ESI-MS (m/e, (C 19 H 25 BrF 2 NO,) + tlT) : 4 3 2, 4 3 
4 

mm 2 o 

(3S) - 3- ( ( (2R) - 2- ( (1R) - 3, 3 -5?7;M-P5^D^ 
y±M -2-LHP^y-2- (4-7MD7xr;|/) 3L9/4)V) 
15 -l, l-^^enu^A 7p5 H 

(3S) -tTDU^>-3— i)V (2R) -2- ( ( 1 R) -3, 3-^7 
MPy^/D^>5 : ;W -2-bHP4 i >'-2- (4-7KP7i-;W X* 
/I-h^K HJS^!llt^©^TMSLT«||flS^^&#igL, 

20 'H-NMR (CD 3 OD, <5PPM) : 1. 5 7-2. 3 0 (7H, m) , 2. 

6 8-2. 8 6 (1H, m) , 3. 11 (3H, s) , 3. 22 (3H, s) , 
3. 13-3. 39 (1H, m) , 3. 51-3. 94 (4H, m) , 5. 47 
-5. 67 (1H, br) , 7. 03-7. 17 (2H, m) , 7. 57-7. 

7 0 (2H, m) 

25 ESI-MS (m/e, (C 19 H 25 F 3 N0 3 ) + tLX) : 3 7 2 
"£Wfr\ 2 1 

(3S) -3- ( ( (2R) -2- ( (1R) -3, 3->?7Mny7D^ 
>=$-)V> -2'-bh , D^y-2- (4-£PP7x-;i/) M M 
-1, l-S^^fcfP'j^xfrA 7p$ K 
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(3S) -t?PU3?>-3— f;U (2R) -2- ( (1R) -3, 3-y7 
Kn^D^^M -2-tKD^>-2- (4-^DD7i-JW X* / 

5 1 H — NMR (CD 3 OD, SPPM) : 1. 6 2-2. 3 0 (7H, m) , 2. 
67-2. 83 (1H, m), 3. 11 (3H, s), 3. 07-3. 27 (1 
H, m) , 3. 2 2 (3H, s) , 3. 5 3-3. 9 3 (4H, m) , 5. 4 6 
-5. 57 (1H, m), 7. 39 (2H, d, J = 8. 7Hz), 7. 60 (2 
H,. d, J = 8. 7Hz) 
10 ESI-MS {m/e, <C 19 H 25 C 1 F 2 N0 3 ) + <hUT) :38 8 
MJfoW 2 2 

(3S) -3- ( ( (2R) -2- ( (1R) -3, 3-y7MDy^P^ 
>±M -2-fcKP*>—2- (4-^D^£7xx;U) X^/-Y;l/) tti/) 

15 (3S) -tfDUv ? >-3— (2R) -2- ( (1R) -3, 3-^7 
MUz/^U^y^V) -2-kh'D^y-2- (4-7*Dt7i-JV) X^y* 

1 H— NMR (CD 3 OD, <5PPM) : 1. 6 1- 2. 3 1 (7H, m) , 2. 
20 70-2. 85 (1 H, m) , 3. 11 (3H, s), 3. 16-3. 26 (1 
H, m), 3. 23 (3H, s), 3. 56-3. 89 (3H, m), 3. 90 
(1H, dd, J = 6. 3Hz, 13. 6Hz), 5. 47- 5. 5 7 (1H, 
m) , 7. 5 4 (4H, s) 
ESI-MS (m/e, (C 19 H 25 B r F 2 N0 3 ) + thX) : 43 2, 43 

25 4 

mmm2 3 

4- ( ( ( (2R) - 2- ( (1R) -3, S-^yjv^n^^a^y^jV) 
-2-hKP^y-2-7xZJVl^;-fJl/) *±y) ^)V) - l, l-y^ 
fjhL 2, 3, 6-^h^h KPbfU^X^A 7p5 H 
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1, 2, 3, 6-rh7t HDtfU^>-4— (2R)-2-((l 
R) -3, 3-^7MOy^D^>5 : ;l/) - 2 — k FD^ s >-2 -7i-JH 

5 1 H — NMR (CD 3 OD, <5PPM) : 1. 5 8-2. 4 5 (m, 8H) , 3. 
0 6 (s, 3H) 3. 0 7 (s, 3H) , 3. 19-3. 4 8 (m, 2 H) , 3. 
45 (t, J = 6. 3Hz, 2H), 3. 89 (brs, 2H), 4. 66 (A 
Bq, J = 13. 1Hz, 1H) , 4. 71 (ABq, J = 13. 1Hz, 1 H) , 
5. 62 (brs, 1 H) , 7. 2 2-7. 4 3 (m, 3H) , 7. 55-7. 
10 6 8 (m, 2 H) 

ES I -MS (m/e, (C 21 H 2 8 F 2 N0 3 ) + tVX) : 3 8 0 
^&£#J2 4 

4- (2- ( ( (2R) -2- ( (1R) -3, 3 -S^JkfrDS/g P^>5 1 
-2-bKn*v-2-7xr:Jlo:ffy-f;t/) j^>Q -1, 1- 

15 2, 3, e-xh^LKnhrUv^^A ?U~*Y 

2- (1, 2, 3, 6-rh7k KDtfUv ? >-4—f;W X3 1 ;!/ (2R) 
-2- ( (1R) -3, Z-z?7)V*Uzs9U'<y3-)V) -2-kb*D*v-2 

20 *H— NMR (CD 3 OD, 6 PPM) : 1. 5 0-2. 5 3 (1 OH, m) , 
2. 98 (3H, s), 3. 02 (3H, s), 3. 10-3. 68 ( 5 H, m) , 
4. 21-4. 47 (2H, m) .. 5. 04 (1H, brs) , 7. 23-7. 
50 (3H, m), 7. 50-7. 77 (2H, m) 
ESI-MS (ra/e, (C 22 H 30 F 2 NO 3 ) + £LT) : 394 

25 m^m 2 5 

9- ( (2R) -2- ( (1R) -3, Z-i?y)Vytrui/?u^y3-)V) -2 
-bFD^->-2-7x-;i/X^/-r;i/) -t^s- 3, 3-v^;t/-3-7*/ 
-7b'->7a>C3. 3. 13 Jj-> 



(XSl) 
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3 3 -71f tiv^O [3. 3. 1] y^--9— fjV (2R) -2 

- ( (1R) -3, 3-^7;i/tn$/i?D^>f;W -2-kh*n^>-2-7 

3-7+fH^O [3. 3. 1] /j— 9 — OV (2R) -2- ( ( 1 R) 
5 -3, S-y^Mn^D'OWW -2-tFD^y-2-7x^X^y 
x~h£JgV>, HJS^ll (Igl) tn«©^ttT«BBUfctt, £C3 2»t<D 
^TX^lx^-T-^^^JB^nTN^^^^- (K i e s e 1 g e 1 ™6 0 
F 2 54 , Art 5 744 OUl^fcSD , ^nD*W^;-;V=l 0/1) 
fcT^7*7-l^T-&#«U tetttttoRfcLT, «3H±, (9endo*) 
10 -^i**Ufca«flS^**, iSSttfcjfCfcl/r, (9exo*) -ft 

(IS 2) 

9- ( (2R) -2- ( (1R) -3, 3-y7Mn^D<>fJW -2 
-tKD + y-2-7iZ^;<JW ^^-3, 3-^^-3-77 
15 xjfyi'D [3. 3. 1] 3-$>K©£jfc 

3-^^;i/-3-Tlftf^P [3. 3. 1] 7^-9--f;V (2R) -2 

- ( (1R) -3, 3-z?y)ls#m/pu^>^)V) - 2-kh*D^y-2-7 

xx^x^yx-ho^n^tio^Tx^i/^-^a^b^^o. 5 mi ic 

20 mZu^htfy? 4- (Alumini umox i d e™6 0F 2 54 , Ar t 5 
713 (*;i/*ifc») , !?Dn3iNW^^/-Jl/=2 0/i) \z.Tmm-?%>£ 
tHZ.£Qmfflk&to&mMU (9endo*) -fofoZi* (9endo M ) - 
fa (9exo*) <9exo**) -tt&^n-enfcftiftWftJ? 

26 (9endo M ) -# 

1 H — NMR (CDC 1 3 , <5PPM) : 1. 21-2. 37 (12H, m) , 
2. 37-2. 56 (1H, fc>r), 2. 56-2. 7 4 (1H, br), 3. 
17-3. 33 (1H, m) , 3. 5 7- 3. 8 3 (2H, m) , 3. 70 (3 
H, s) , 3. 72 (3H, s) , 3. 92 (1H, d, J = 3. 3Hz) , 4. 
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27 (1H, dd, J = 9. 4, 13. 9Hz) .. 4. 35-4. 50 (1H, 
m) , 5. 42-5. 53 (1H, m) , 7. 20-7. 42 (3H, m) ( 7. 
5 0-7. 6 6 (2H, d, J = 7. 0Hz) 

ESI-MS (ra/e, (C n H 32 F 2 N0 3 ) + tbt) : 4 08 
5 (9 e x o**) -ft 

X H-NMR (CDC 1 3 , 5 PPM) : 1. 41-2. 43(13 H, m), 

2. 60-2. 71 (1H, br), 3. 10-3. 42 (2H, m) , 3. 3 
1 (3H, s), 3. 42-3. 65 (2H, m) , 3. 60 (3H, s), 3. 
90-4. 0 2 (1H, m), 4. 54 (1H, s) , 4. 92-5. 00 (1 

10 H, m) , 7. 2 2-7. 4 5 (3H, m) , 7. 5 3-7. 6 4 (2H, m) 
ESI-MS (m/e, (C 23 H 32 F 2 N0 3 ) + tLX) : 408 

mnm 2 6 

3-x^v- ( ( ( (2R) -2- ( (ir) -3, 3z2Zjkig>^ 

y^)V) -2-tYu*~s-2-73L-)VX.$ J-DV) ttzs) -8, 

15 8--^^^- [3. 2. 1] *v*?y ^dsh 

3-X^y-8-Tifb*->^n [3. 2. 1] *£*-3— (frtf-Jl (2 
R) -2- ( (1R) -3, "i-V^^U^VU^y^-M -2-tKD^> 

20 1 H — NMR (CDC 1 3 , 6 PPM) : 1. 5 0-2. 5 5 (1 5H, m) , 

3. 10-3. 40 (1H, in), 3. 24 (3H, s), 3. 31 (3H, s), 

4. 14-4. 35 (4H, m) , 7. 2 0-7. 4 2 (3H, m) , 7. 50 
- 7. 6 5 (2H, m) 

ESI-MS (m/e, (C 23 H 32 F 2 N0 3 ) + ttt) :40 8 
25 $mM2 7 

(3S) -3- ( ( (2R) -2- ( (1R) -3, 3 -WMuH/Q 

y±M -2-\LW*y-2-73L-)V3L$ j-dv) *?-)V) -1, 
(3S) -enu> ? >-3--r;M^;w (2R) -2- ( (ir) -3, 3 
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-^7MDy^D^ - 2 - h K P 2 - Z7 a: ~ ;UX# y x~ h £ 
ft. 

1 H — NMR (CDgOD, 6 P PM) : 1. 60-2. 41 (9H, m) , 2. 
92-3. 44 (3H, m) , 3. 11 (6H, s), 4. 22-4. 28 (2 

H, m) , 7. 27-7. 45 (3H, m) , 7. 57-7. 67 (2H, m) 
ESI-MS (m/e, (C 20 H 28 F 2 NO 3 ) + <bbT) :368 

H3&#! 2 8 

(3R) -3- (2- ( (2R) -2- ( (1R) -3, 3 -V7MUi/2 

I, l-^?J^D'Jy-^A K 

2- ( (3R) -tfDU> ; >-3— X^;l/ (2R) -2- ( (1R) 
-3, 3-y7MDy^DOfJW - 2 - fc: K tt*^- 2 -y^~)V^ J 

x-h^fflvi, umi tiwi^w^TBabTSs-fk^^iJiiL, m&mvt 

1 H — NMR (CD 3 OD, 5 PPM) : 1. 6 0-2. 3 0 (1 OH, m) , 

2. 38-2. 52 (1H, m), 2. 99 (3H, s) , 3. 13 (3H, s), 

3. 2 0-3. 3 8 (2H, m) , 3. 48-3. 5 6 (3H, m) , 4. 14 
-4. 2 5 (2H, m) , 7. 28-7. 4 2 (3H, m) , 7. 57-7. 6 
4 (2H, m) 

ESI-MS (m/e, (C 21 H 30 F 2 NO 3 ) + tlt) :382 

mmmz 9 

(3S) -3- (2- ( (2R) -2- ( (1R) -3, 3 -y? ;M-Pv^ 

p^>^;p) -2-hHD»->-2-7x^i^y-fji/) £±>0 x^;i/) - 

1, l-^^h°P'J^x»i, :/piSK 

2- ( (3S) -t£PU^>-3 — f;W X3\>1> (2R) -2- ( (1R) 
-3, 3-^7;^Pv^P^>?;P) -2-tKo4 ; y-2-7i^H^; 



WO 02/04402 PCT/JPO 1/05987 

53 

1 H — NMR (CD 3 OD, (5PPM) : 1. 6 0- 2. 3 0 (1 0H, m) , 

2. 3 8-2. 5 2 (1 H, m) , 3. 03 (3H, s) , 3. 14 (3H, s) , 

3. 20-3. 38 (2H, m) , 3. 48-3. 56 (3H, m) , 4. 14 
-4. 25 (2H, m) , 7. 2 8-7. 4 2 (3H, m) , 7. 57-7. 6 

5 4 (2H, m) 

ESI-MS (m/e, (C 21 H 30 F 2 NO,) + ttT) :382 

mmw 3 0 

(3aR, 6aS) -5-X>F-5- ( ( (2R) -2- ( OR) -3, 
3 -VlMuisZ u^y^M - 2 -h KP^rv- 2 -7x_Jl/Xj'/-fJ0 
10 sMrvO -2, 2-^*5F;|/:fr^fcKD-> : ?P^>^ (c) fcfd'JfrA l/P 

(3 aR, 6aS)-t^^tKDy^D^(c) t D a-;i/- 5 — (2 
R) -2- ( (1R) -3, 3->>7;M-P^P^>3Ml/) -2-bHo^^ 

15 wzmmv, m&m&tvTmco 

1 H — NMR (CD3OD, dPPM) : 1. 5 0-2. 2 0 (1 2H, m) , 
2. 68 (1H, t, J = 10. 6Hz), 2. 98 (3H, s), 3. 02 (3 
H, s), 3. 03-3. 45 (3H, m) , 3. 46-3. 58 (1H, m) , 
5. 41 (1H, t, J=4. 5Hz) , 7. 3 0-7. 49 ( 3 H, m) , 7. 
20 4 9-7.6 2 (2H, m) 

ESI-MS (m/e, (C 22 H 30 F 2 NO 3 ) + thX) : 394 

mmm 3 1 

2, 4-c i s-4- ( ( (2R) -2- ( (1R) -3, 3-^7MDy 
Wky?-)V) -2-bHD^y-2-7x^X^;^fJl/) ziL 1 

25 2 -If x;Hf^ij >?xfrA ;/□$ H 

2, 4-c i s-2-ti-;Hf^U^>-4— (2R) -2- ( (1R) 
-3, 3-y7MD^^D^>f;V) -2-bHD^>-2-7xZJH^; 
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1 H — NMR (CD 3 OD, 6 PPM) : 1. 5 3-1. 7 1 (1H, m) , 1. 
79-2. 2 9 (9H, m) , 3. 05 (3H, s), 3. 10 (3 H, s), 
3. 14-3. 34 (1H. m) . 3. 46-3. 70 (2H, m) , 4. 06 
-4. 19 (1H, m) , 4. 99-5. 12 ( 1 H, m) , 5. 59-5. 7 
5 0 ( 2 H, m) , 5. 83-6. 00 ( 1 H, m) , 7. 22-7. 41 ( 3 H, 
m) , 7. 5 6-7. 6 6 (2H, m) 
ESI-MS (m/e. (C 22 H 38 F 2 N0 3 ) + iLT) : 394 

mmm 3 2 

2- (-( (2R) -2 - ( (1R) -3, 3-^7MDy»D^>^) - 

10 2-bHP»^-2-7x_;i/x^y-i , ;i/) *±i/) x^UHJ^KTS^r. 

2- 75/XfJV (2R) -2- ( (1R) -3, Z-W )V*Uis>7U^ 

y^)V> - 2 - t fd^ *>- 2 - 7i^x^;i- mmmitmu 

15 X H — NMR (CD 3 OD, <5PPM) : 1. 6 0-2. 3 0 (6H, m) , 3. 
03 (9H, s) , 3. 18-3. 49 ( 1 H, m) . 3. 6 0-3. 8 0 (2 
H, m) , 4. 5 0-4. 7 0 (2H, m) , 7. 2 2-7. 5 0 (3H, m) , 
7. 55-7. 68 (2H, m) 
ESI-MS (m/e, (C 18 H 26 F 2 NO a ) + tVX) :3 42 

20 mnw 3 3 

3- ( ( (2R) -2- ( (1 R) -3, 3-z?y)V*Ujs>7U^>^)l,) - 
2-kh < a»->-2-7xr:W;-fJ|/) ^Dlf;i/h UjjgjkT^jE 

3-7$;^ne;i, (2R) -2- ( (1R) -3, 3-^7Mn^a 
25 ^>^) -2-hHD^y-2-7xZjH^/x-h», £ttfi|l£l^ 

*H — NMR (CD C 1 3 , dPPM) : 1. 5 0-2. 3 8 (8H, m) , 3. 
08-3. 3-5 (1H, m) , 3. 23 (9H, s), 3. 55-3. 82 (2 
H, m) , 4. 10-4. 2 4 (1H, m) , 4. 30-4. 45 (1H, m) , 
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4. 82 (IE brs) , 7. 2 2-7. 4 2 (3H, m) , 7. 58-7. 
7 0 (2H, m) 

ESI-MS (m/e, (C 19 H 28 F 2 N0 3 ) + tLT) :356 
H»J3 4 

6 L 3-trans-3- ( ( (2R) -2- ( (1R) -3, 3-zS7)]s* 

1, 3-t r ans-3-7S/y^D^j|/ (2R) -2- ( (1R) - 

3, 3-^7JM-D>^D^>^;|/) -2-hFD^>-2-?x^I^yi 

LT#£. 

'H-NMR (CD 3 OD, 6 PPM) : 1. 5 4-1. 71 (lH,m), 1. 
80-2. 29 (5H, m) , 2. 32-2. 52 (2H, m), 2. 81-3. 
0 0 (2H, m) , 3. 0 7 (9 H, s), 3. 19-3. 40 (lH.m), 
15 4. 2 8-4. 4 1 (1H, m) , 5. 0 6-5. 16 (1H, m) , 7. 2 3 
-7. 41 (3H, m), 7. 58-7. 66 (2H, m) 

ESI-MS (m/e, (C 20 H 28 F 2 NO 3 ) + £LT) :368 

mmm 3 5 

1, 3-c i s-3- ( ( (2R) -2- ( (1R) - 3, Z--jy)V^rU-y 
20 !7X2^y^)V) -2-bHP^->-2-7xn;i/X^y-f;i/) ttV) ->?p7 
^)VhV *^)lT>*:-<y& 7d^K 

1, 3-c i s-3-7$;y^D^ (2R) -2- ( (1R) -3, 
3-v7^tn D^>^;P) -2-bKP+y-2 -7x^Jl/X^;i- h 

25 VT'&rc, " ■ " 

'H-NMR (CD 3 OD, fiPPM) : 1. 5 4-2. 2 4 (6H. m) , 2. 
32-2. 5 4 (2H, m) , 2. 7 2-2. 9 0 (2H, m) , 3. 04 (9 
H, s) , 3/12-3. 3 5 (1H, m) , 3. 7 8-4. 0 0 <1H. m) , 

4. 7 2-4. 9 2 (1H, m) , 7. 2 4-7. 45 (3H, m) , 7. 56 
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-7.68 (2H, m) 
ESI —MS (m/e, (C 20 H 2S F 2 NO 3 ) + thX) : 368 

mmi3 6 

(IS, 4S) -4- ( ( (2R) -2 - ( (1 R) -3, 3 -j>7 )\,jruj/ 

5 t>u^yj-)V) - 2-hKD^'>-2-7x-;ux^y<;u) -2-5/ 

(IS, 4S) -4-7$;-2-y^D^>f^ (2R) -2- ( (1 
R) -3, Z-*?y)V*Uz/?7U^>^)],) -2-tFD^-2-7x~JH 

io itfttfcRtucfcfc. 

1 H — NMR (CD 3 OD, <5PPM) : 1. 5 2-2. 2 8 (7H, m) , 2. 
6 3-2. 7 8 (1H, m) , 3. 07 (9H, s) , 3. 0 8-3. 3 0 (1 
H, m) , 4. 7 5-4. 9 2 (1H, m) , 5. 8 2-5. 9 1 (1H, m) , 
6. 30-6. 50 (2H, m) , 7. 22-7. 40 (3H, m) , 7. 52 
15 -7.62 (2H, m) 

ESI -MS (m/e, (C 21 H 28 F 2 N0 3 ) + tVX) : 380 

mmm3 7 

(1R, 3R) -3- ( ( (2R) -2- ( (1R) -3, 3 z22A*Ek. 

20 y^JVbv^jvy yp^F 

(IS, 3S) -3-75;y^D^>^ (2 R) - 2 - ( (1 R) - 3, 
3-y7J^Dyi7D^>fjW -2-fcFD+y-2-7x-;H^;i-b 

LTffc. 

25 a H— NMR (CD3OD, 6 PPM) : 1. 5 5-2. 3 0 (1 2H, m) , 
3. 07 (9H, s), 3. 18-3. 35 (1H, m), 3. 91-4. 09 
(1H, m) , 5. 25-5. 33 (1H, m), 7. 25-7. 42 (3H, 
m) , 7. 5-4 - 7. 6 6 (2H, m) 

ESI -MS (m/e, (C 21 H 30 F 2 NO 3 ) + tVT) :38 2 
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mmm 3 8 

4- ( ( (2R) -2- ( (1 R) -3, 3-y7Mny^D^>^) - 
2'-bHD^>-2- (4-^na7x-iV) 3-9 -1, 1- 

5 (Igl) 

l-X^Ji/fc^'J v^-4— Ok (2R) - ( (1 R) -3, 3-yW 
P^D^>^;W -2-tHD^y-2- (4-^DD7x"J|/) X^/X- 

e^'Jv ? >-4- i f^ (2R) - ( (1R) -3, 3-y7Mo->i'D^ 
10 y=$-)V) -2-kHo^>-2- (4-^DD7xx;P) I^/I- b 2 5mg 

15 i/PTh^^^^- (K i e s e 1 ge 1™6 0F 2 54 , Art5744 (*)V 
CRM) > ^ddt|s;ua/p<^/-^=i o/i) t:«L, mmtt,&W*n 
&. 
COI2) 

4- (-( (2R) -2- ( (1R) - 3, 3-S>y)Vj-U-y?a^>?)],) - 
20 2-bHD+y-2- (4-^DD7xx;W X^y^Ol/) ^v) -1, 1- 

i-x^tr^U^>-4— f;i/ (2R) - ( (1R) -3, 3--jy)Vt 
uy^D^>f;W -2-bHP^iy-2- (4-^dd7i-JW x^/x- 

h^3 7^x^;p i m i \zmu.\zx®mv. 7 owi 2mmm&vtc'&, mm 

25 OHM*mj£g£L, Hi^Wiyb7l>^7 7V- (A 1 um in'iu 
mox i d e™6 0F 254 , Ar t 5 7 1 3 WU^frM) . ^DD*M/^ 
^/-Jl/=3/l) KT*li§l[U ^Mit^mi 4mg£&@#£LT#7c. 

'H-NMR (CD 3 OD, 6PPM) : 1. 2 3-1. 34 (6H, m) , 1. 
50-2. 30 (1 0H, ra) , 3. 09-3. 57 (9H, m) , 5. 04- 
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5. 12 (1H, m) , 7. 3 0-7. 43 (2H, m) , 7. 57-7. 67 
(2H, m) 

ESI-MS (m/e, (C 22 H 31 C 1 F 2 N0 3 ) + thX) :430 
*JS^3 9 

5 l-y^PA^fJk4- ( ( (2R) -2- ( (1R) -3, 3-y 
(X@l) 

1 - (v'^D'VT^JM^lO tf^sU> ? >-4— T;P (2R) - ( (1R) 

io -3, z-^y)V^ru^^u^>^)V) -2 -7x-;px^y 

fcWJS?>-4 — fJP (2R) - ( (1R) -3, 3->?7J^Dy^D^ 
-2-th*D^>-2-7i-JH^/x-h9. 3mg©/^;-JP 
lml^ic, yi?DA^>iJJW^rk KlOmg, &^T&£;6>CJ&fi§£ 
15 L^K^'fbv'Ty^^hU^At^bM^ (1 : 0. 5) <O0. 3M^*7 
-;U*ttO. 5ml SSfifcTin*.; HififtfcT* 30^1S^Lfc. 

^n?h^77^- (Kieselgel™60F 254 , Art5744 

(3M2) 

l-^n^y^;^^;p-4- ( ( (2R) -2- ( (1R) -3, 3-v> 
7MOy^O^>^W -2-fc Hn^>-2-7x-J|/X^;^W 
25 -l-^^tf^U^X^A H-yFCM 

1- (S^D^^M^W tr^Uv ? >-4—f;P (2R) - ( (1R) 
-3, 3->>7;I/^-DS>^P^>^;i/) -2-tHD^y-2-7i^JHi?/ 
X-b$3^y<^0. 3m![:i^Mil, EfiftfcT 1 2 HfTOgL 
»$]©KI&&«jEEeSU (Ki e 
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s e 1 ge 1™6 0F 254 , Ar t 5 744 i*)V>7%m . Zuwfcfrk/* 
?;-)U=5/l) \ZTi?TX ; rl'*'?-%ftMV. -tft-tftlS. 8mg (ftff 
ttttK) > 2. 8mg (M&feff) (7>$i&«tiff£bT> SH^#i^#^ 0 

5 'H-NMR (CD 3 OD, 5 PPM) :0, 75-2. 31 (23 H,m), 
2. 98-3. 67 (7H, m) , 3. 09 (3H, s), 4. 52-5. 01 
(1H ( m) , 7. 25-7. 45 (3H, ra) , 7. 59-7. 69 (2H, 
m) 

ESI-MS (m/e, (C 27 H 40 F 2 N0 3 ) + tVX) :464 
10 GSSttttS) 

'H-NMR (CD3OD, 6 PPM) : 1. 00-2. 35 (2 3 H, m) , 

2. 9 5-3. 4 3 (7H, m) , 3. 06 (3Hx6/7, s) , 3. 08 (3 
Hxl/7, s) , 5. 00-5. 10 (1H, m) , 7. 3 0-7. 48 (3 
H, ra) , 7. '5 7- 7. 6 8 ( 2 H, m) 

15 ESI-MS (m/e, (C 27 H 40 F 2 N0 3 ) + £LT) : 464 

mmm^ o 

(3R) -l-S/^P^^M^-S- ( ( (2R) - 2 - ( (1 R) - 

3, 3-y7MPy^O^>^Jl/) -2-bPP^>-2-7i^Xj>;^ 

20 (3R) -tfDU v>-3— f;P" (2R) -2- ((1R) -3, 3-^7 

*»3 9 tmL0%m^jm\sT$mfc&to*9£Mis* 2^05^7x7^ 

(&H'&$>K) 

25 1 H — NMR (CD 3 OD, <5 PPM) : 1. 10-2. 3 0 (2 1H, m) , 
2. 80-3. 03 (1H, m) , 3. 03 (3H, s), 3. 03-3. 22 
(1H, m) . 3. 4 8-3. 6 2 (2H, m) , 3. 7 3 - 3. 8 6 (1H, 
m) , 3. 9''5-4. 10 (2H, m) , 4. 2 8-4. 4 0 (1H, m) , 5. 
0 2-5. 6 5 (1H, m) , 7. 2 2-7. 4 0 (3H, m) , 7. 50-7. 
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6 0 <2H, m) 

ESI-MS (ra/e, (C 26 H 38 F 2 N0 3 ) + tbt) :4 50 

X H-NMR (CD 3 OD, 6 PPM) : 1. 18-2. 3 0 (2 1H, m) , 
5 2. 8 8-3. 0 8 (1H ( m) , 3. 38 (3H, s) , 3. 08-3. 42 
(2H, m) , 3. 7 0-3. 9 2 (2H, m) , 4. 0 0-4. 1 5 (1H, 
m) , 4. 41-4. 60 (1H, m) , 5. 01-5. 14 (lH.ni), 7. 
21-7. 40 (3H, m) , 7. 5 0-7. 6 0 (2H, m) 
ESI-MS <m/e, (C 26 H 38 F 2 N0 3 ) + izVX) :45 0 

io mm 4 1 

3-X>H- ( ( (2R) -2- ( (1R) -3, 3->*:7JM-PvffP^> 
tM -2-bHD^>-2-7x^X^/-f^) j^vO -8— fV^Dtf 
JP-8-^JU-y!/-7if->»P [3. 2. :/P5 K 

(Igl) 

15 3-X>K-8— fV^Dtr;P-8-7ife^D [3. 2. l]^^^-3 

(2R) -2- ( (ir) -3, 3->?7;^d->^p^>^;1/) -2 

3 -X>F- 8 -T-tf fcf^P [3. 2. 1] *^-3-^;l, (2R) - 
2- ( (1R) -3, 3-y7Mn^D^>5 1 ;W -2-LKP*v-2- 
20 7i-;H^/X-h2. 13g^^7-^5 0mlMfctU 7th>l 

0. 5) (DO. 3M^^7-M«3 0inl ^ICTM, IM&fcT. 3 0 

raaa^bfc. £«£g^x5f;uKT«iu miMMcgK^ h u fig 

25 aSmffl»i^D7h^77^- (Ki e s e 1 ge l™6 0F 2 54> 

Art 5 7 44 (*)W*tM) » ^PP40/A/^ 1 0/1 ) iCT^ 
£SU «Hb&<fe2. 2 5g^|fc. 
(IS 2) '• 

3-X>H- ( ( (2R) -2- ( (1R) -3, 3-y7MDy^D^> 
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?)V) -2-th' y- 2 - 7x-JH^ / < JW -8— fV^Dfcf 

Jl/-8-/5 1 ;i/-7 , /-7h'yi'D [3. 2. l] *v*?y ^d$ho^ 

3-X>H-8— l , y^Ptf;i/-8-71flf^P [3. 2. 1] :*£^-3 
— T (2R) -2- ( (1R) -3, 3-^7MDy^D^>5 L JW -2 
5 -tFD+y-2-7x^H^;x-h2. 2 5 gfcl 0K*fc*3P;i>-7-fe 
h~HJ 1 0 m 1 SSfifcT JP^> IMCT 1 5 B#Mg Ufc 0 #f ft L 

1 H — NMR (CD 3 OD, 6PPM) : 1. 34 (3H, d, J = 6. 3Hz) , 
1. 3 5 (3 H, d, J=6. 3Hz) , 1. 67-2. 2 8 (1 2H, m) , 
10 2. 50-2. 73 (2H, m) , 2. 81 ( 3 H, s), 3. 21-3. 42 
(1H, m) , 3. 8 0-3. 9 8 (2H, m) , 4. 00-4. 19 (1H, 
m) , 5. 05-5. 1 9 ( 1 H, m) , 7. 28-7. 5 0 < 3 H, m) , 7. 
5 5-7. 6 8 <2H, m) 
ESI-MS (m/e, (C 24 H 34 F 2 N0 3 ) + tbT) : 422 
15 *2tM4 2 

3-X>H- ( ( (2R) -2- ( (1R) -3, 3-y7JPta^D^> 
-2-bHD^y-2- (2, 4-^7jktD7x^l/) x£/Wjk> ^ 

^vO -8— f y^Pif;i/-8-^^;i/-7!/n7tfs/^p [3. 2. 13 

^> ypsjj 

20 3-X>H-8-7ifev^P [3. 2. 13*^-3 — f;U (2R) - 
2- ( (1R) -3, Z-Py^Ul/^U^y^M -2-*.^U**s-2- 
(2, 4-y'7MD7x^) X^/I-h^l\ ^«4 1tH«©^fe 

'H-NMR (CD3OD, <5 PPM) : 1. 36 (6H, d, J = 6. 3Hz), 
25 1. 7 0-2. 3 0 (1 2H, m) , 2. 5 4-2.- 7 4 (2H, m) , 2. 8 
2 <3H, s) , 3. 12-3. 35 (1H, m) , 3. 84-3. 9 8 (2H, 
m), 4. 01-4. 20 (1H, m) , 5. 10-5. 21 (1H, m) , 6. 
9 2-7. 1-0 (2H, m) , 7. 6 8-7. 8 0 ( 1 H, m) 
ESI-MS (m/e, (C 24 H 32 F 4 N0 3 ) + tlT) :458 
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mmm* 3 

3- ( ( (2R) - 2- ( (1R) - 3, 3-y7MDy^D^>^) - 
5 3- {^>i»VT^J) ?U\Z)V (2R) -2- ( (1R) -3, Z~W 

X H-NMR (CDC 1 3 , 6 PPM) : 1. 5 2-2. 3.0 (8H, m) , 2. 
10 98-3. 2 2 (1H, m) , 3. 08 <3H, s) . 3. 09 <3H, s) , 
3. 60-3. 90 (2H, m), 4. 09-4. 22 (1H, m) , 4. 28 
-4. 41 (1H, m) , 4. 84 (2H, s) , 7. 18-7. 65 (10H, 
m) 

ESI -MS (m/e, (C 25 H 32 F 2 N0 3 ) + £LT) :4 32 
15 SW44 4 

4- ( ( (2R) -2- ( (1R, 3R) - 3 -y)Wru*/>7 W\y^)\,) - 
2-bFDt->-2- (4-^DP7xnjp) x^y-fjp) rfr^y) - 1, i - 

kr^u^>-4 — r;p (2r) -2- (4-^dd7i-;w -2- ( (1 

20 R) -z-y)V3rui/&x20?)V) - 2 -t FD+yi^;x- hfc/Hvvr, 

'H-NMR (CD 3 OD, <5PPM) : 1. 45-2. 10 (8H, m) , 2. 
10-2. 35 (2H, m) , 3. 06-3. 49 (5H, m) , 3. 15 (3 
25 H, s) , 3. 19 (3H, s) , 4. 7 0-5. 18 (2H, m) , 7. 3 8 
(2H, d, J = 8. 6Hz) , 7. 65 (2H, d, J-8. 6Hz) 
ESI-MS (m/e, (C 20 H 28 C 1 FN0 3 ) + <hLT) :384 
*M4 5 ' 

(2R) -2- ( ( (2R) -2- ( (1R) -3, 3-y7MDy^D^ 
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>±M -2-hKD^>-2-7x^X^;>fJV) -8-^»- 
5-7!/^HP [4. 5j_ffl> jyPUH 

(3R) -b°D'Jv>-3— f;i/ (2R) -2- ( (1R) -3, 3-^7 
)V3ru=s9u^>3-)V) -2-tFa^>-2-7x-JH^;i-M lmg 
5 (D7±b~hV)VWmz, (2-^DDIb^» X^>3 0 

mg*m% L izxtx\xtc&, lzmmmmmvit. 8JS$ttEE&£Ufc& 

fflfI^D7K^77^f- (Aluminiumoxide™60F 2 54 , Ar 

1 5 7 1 3 {*)V$ttM) > ^dd*ji/a/^^/-;i/=i o/i) {r-atirr 

10 1 H — NMR (CD 3 OD, 5PPM) : 1. 50-2. 8.0 (8H, m) , 3. 
00-4. 03 (13 H, m), 5. 45-5. 60 (1H, m), 7. 2 4- 
7. 7 0 (5H, m) 
ESI-MS (m/e, (C 21 H 28 F 2 N0 4 ) + thX) : 396 
6 

15 (2R) -2- ( ( (2R) -2- ( (1R) -3, 3 -V7)V*US/!r 

>5VV) -2-bFP^->-2-7xr;i/X^y^) -5-7V^7 
XtfD [4. 53 F 

1, 5-^7*D ; E^>^>$ffiV^ ^g#j4 5t|^#©7j^-eMa-r^C:t{C 

20 l H — NMR (CDC 1 3 , (5PPM) : 1. 48-2. 40 (13H, m) , 
2. 83-3. 35 (4H, m), 3. 66-4. 4 0 (6H. m) , 5. 50 
-5. 68 ( 1 H, m) , 7. 20-7. 41 ( 3 H, m) , 7. 48-7. 6 
5 (2H, m) 

ESI-MS (m/e, (C 22 H 30 F 2 NO 3 ) + £UT) :394 
25 H»4 7 

(2R) -2- ( ( (2R) -2- ( (1R) -3, 
yj-M -2-\i)zu*zs-2-7^-)V3-Z J^)V) ttis) -5 -TV— 7 
Xbfa [4. '43 j±y_ Vu^ F 

1, 4-^7 > n^7^>^Vi > Hi«W4 5i^fll©^T«ia!-rSJltfc«fc 
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X H— NMR (CDCJ 3 , 5PPM) : 1. 50-2. 4 0 (1 1H, m) , 

2. 75-2. 94 (lH,m), 3. 10-3. 25 (1H, m) , 3. 35 
-4. 03 (7H, m) , 4. 3 2-4. 4 5 (1H. m) , 4. 75-5. 0 

5 5 (1H, m), 5. 50-5. 62 (1H, m) , 7. 22-7. 40 (3H, 
m) , 7. 5 0-7. 64 (2H, m) 
ESI-MS (m/e, (C 21 H 28 F 2 N0 3 ) + £LT) :380 

1 - (l^A^jk) bf^Uy>-4— (JV (2R) -2- ( (1R) -3, 
10 3-y^;l/^-D->j7D^>^;P) -2-bKD^-2 - (4-^7i-JH 

tf^U^>-4-<;P (2R) -2- ( (1R) -3, 3-^7;M-D^ 

u^yj-)V) -2-tl^D^>-2- (4-^Dt7xz;W X ^yx-M3 

15 satm 3^m^bfc 0 &fomz&m&mL. aims^u 9 a* 

OYh^77^- (»m»JSt: ^DD5iN;UA/^^y~;P=l O/l) teT**» 

1 H — NMR (CD 3 OD, <5 p pm) :1. 63-2. 25 (10 H, m), 

3. 2 0-3. 7 7 (5H, m) , 5, 09-5. 17 (1H, m) , 7. 49 
20 - 7 . 6 0 ( 4H, m) , 7. 8 6 (1H, s) 

ESI-MS (m/e, (C 19 H 23 B r F 2 N 2 0 3 ) + tVX) :44 5, 4 
4 7 

SUB034 9 

(1- (±5^_*±M bMU>>'>-4— OP) p^jP (2R) - 2- ( (1 
25 R) - 3, "3 -y7MD->»a^>^) -2-hFP^>-2-7x^;VX 

tf^U^>-4-^;M^;U (2R) -2- ((1R) -3, 3--5?7^ 
n5s9ui>&)W - 2 - 1 Ha+>/- 2 -7x-jI/X^yi- h^fflVit, H 
MM4 8 tH«O^TiMLTm^ft^Uj|ft«««»i:UT#ft. 
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1 H — NMR (CD3OD, 5ppm) : 1.0 5-2. 2 7 (1 1H, m) , 
3. 00-3. 45 (3H, m) , 3. 66-3. 82 ( 1 H, m), 3. 89 
-4. 18 (3H, m) , 7. 21-7. 44 (3H, m) , 7. 53-7. 6 
4 (2H, m) , 7. 8 1 (1H, s) 
5 ESI -MS (m/e, (C 20 H 26 F 2 N 2 O 3 + H) * tVX) : 381 

(1- (lAZ^jk) hf*'J^>-4— f») (2R) -2 - ( (1 

R) -3, Z-z/7)V3rUis>7U^>?-)V) -2-fcHP^>-2- (4-X^ 

10 *y*ys»-4— -f/iowp (2R) - 2- ( (ir) - 3, 3-^7;^ 

n*siru*>>9-)V) -2-tFD^5/-2- (4-X5 1 ;i/7x^) l^/i- 

l H-NMR (CD3OD, 5ppra) : 1. 16-1. 42 (2H, m) , 1, 
15 22 (3H, t, J = 7. 5Hz), 1. 66-2. 2 (9H, m) , 2. 63 
(2H, q, J = 7. 5Hz), 3. 002-3. 44 (3H, m), 3. 73 
-3. 83 (1H, m) , 3. 89-4. 14 (3H, m) , 7. 19 (2 H, 
d, J = 8. 4Hz) , 7. 49 (2H, d, J = 8. 4Hz) , 7. 83 (1 
H, s) 

20 ESI-MS (m/e, (C 22 H 30 F 2 N 2 O 3 + H) + £LT) :409 
1 

(1- MS.S*?)V) e^U'>'>-4— j )V) *^)V (2R) -2- ((1 
R) -3, Z-^y)V^ujy^u<y^)V) -2-bHP^>-2- (4-tfx 

25 t?^u^>-4— t;m^;p (2R) -2- ( (ir) --3, 3-^7;^ 

□>^n^>3Ml/) -2-kh'o*y-2- (4 - h*x;i/7xx;P) x^yi- 
X H — NMR (CD3OD, 5ppm) : 1. 16-1. 42 (2H, m) , 1, 



WO 02/04402 PCT/JP01/05987 

66 

22 (3H, t, J = 7. 5Hz), 1. 66-2. 2 (9H, m), 2. 63 
(2H, q, J = 7. 5Hz) , 3. 00 2-3. 44 (3H, m) , 3- 73 
-3. 83 (1H. m) , 3. 89-4. 14 (3H, m) , 7. 19 (2 H, 
d, J = 8. 4Hz) , 7. 49 (2H, d, J=8. 4Hz) , 7. 83 (1 
5 H, s) 

ESI-MS (m/e, (C 20 H 26 F 2 N 2 0 3 + H) + ibT) :409 

mums 2 

(1- (-T3/*9Sfr) bf^Uv ? >-4— f;i/) (2R) -2- ( (1 

R) -3, 3-zt7)\,$-ni/?n^>^)V) -2-kHP^>-2- (4-^P 
10 uyx.~jy) x^yx-h jgjg^ 

tWJ5?>-4 — OM^U (2R) -2- ( (1R) - 3, 3-y7M 

h&/SV>T» ^Sg^J4 8t^©^-eMSLT^^tl^^3iU 

15 1 H — NMR (CD 3 OD, fippm) : 0. 80-2. 22 (1 1H, m) , 
2. 89-3. 49 (3H. m) , 3. 70-4. 17 (4H, m) , 7. 36 
(2H, d, J = 8. 6Hz) , 7. 60 (2H, d, J = 8. 6Hz), 7. 
8 4 (1H, s) 

ESI-MS (m/e, (C 20 H 2S C 1 F 2 N 2 0 3 +H) + thX) :415 
20 5 3 

(1 - MJJJ^M H^'Jy>-4-^) (2R) -2- ( (1 

R) -3, 3-y7MPy^P^>^) -2-bHD^y-2- (4-7u 
^7x-jl/) xg/x-h -HftBgjft 
fcf^Uv ? >-4--f;^5 1 ;i/ (2R) - 2- ( (1R) -3, 3-i?y)V* 
25 Dy^D^>^) -2-kHD^>-2- (4-7*D ; &7x^) x^yx- 
hSffltriT, H»!)4 8i^®^TMSLT^fc^#»^m3iU fc&S# 

! H-NMR (CD 3 OD, dppm) : 1. 18-1. 43 (2H, m) , 1. 
62-2. 25 (9H, m) , 3. 03-3. 46 (3H. m) , 3. 74-3. 
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84 (1H, m) , 3. 92-4. 14 (3H, m) , 7. 4 7-7. 62 (4 
H, m) , 7. 8 3 (1 H, s) 

ESI-MS (m/e, (C 20 H 25 B r F 2 N 2 0 3 +H) *tVX) : 4 5 9, 
4 6 1 
5 5 4-1 

2- (1- <dJU*£M ^'Jy>-4->f^) (2R) -2- 

( (1R) -3, 3->?7;^P'>^P^>^;i/) - 2-hFn^y-2-7x 

2- <fcWJ5»-4-'f;W X^ (2R) -2- ( (1R) -3, 3- 
10 y7Wny^0WJW -2-th*D^y-2-7i^H^;x-h^ 

X H— NMR (CD 3 OD, <5ppm) : 1. 0 0-2. 2 5 (13H, m) , 
2. 8 2- 3. 0 2 (1H, m) , 3. 10-3. 40 (2H, m) , 3. 65 
15 -3. 8 0 (1H, m) , 3. 8 5-4. 0 0 (1H, m) , 4. 10-4. 3 
0 (2H, m) , 7. 2 5-7. 4 5 (3H, m) , 7. 5 8-7. 70 (2H, 
m) , 7. 8 0 (1H, s) 

ESI-MS (m/e, (C 21 H 28 F 2 N 2 0 3 + H) + £LT) : 395 

n«j5 4-2 (m&m) 

20 2- (1- if^u^>-4— f;u) x^;v (2R) -2- 

( (1R) -3, 3-^y)VtU^^U^.y^)V) -2-hFP^ry-2-7x 

x;i/x^ y x- h : HMbafcaSEft 
2- (1- (-f5/^^;w) tf^u^-4— r;i/) x^;u (2R) -2- 

( (1R) -3, 3-^7MO^D^>f;W -2-tHD + y-2-7x 
25 x;l,x^ ;x-f • 5 0 m g (DMUfc 2 m 1 i£ffi*JBE«#£ u 

•7^77-{- [ODS-AQ 12 0-S50 (YMC&ft) 3 .hfcBMU 
0. 2 M^fb^- h U £A6 0m 1 zK»?fc£8KLfc. ®^?K 100ml CT&^U 
fh7th*0'77 >/7jc= 1 / 5 J: 9£gfl;£4&£iSah fcT 3 5 m g 
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2- (i- H^y^M r;w) x^;v (2R) -2- 

( (1R) -3, 3-^7;^P->^P^>^;t/) - 2-hFD^>-2-7x 

2- a - (-r^y^^w tf^u^>-4— r;io x^;i/ (2R) -2- 

( (1R) -3, 3-i?^;^D->^P^s>^;W -2-tFD^>-2-7i 

x;px^ yx-h • -^it 7 . 0 g wmm* somiM^ mm^&mm^ 

OTh^77^-[ODS-AQ 12 0-S50 (YMCti) ] ±fcMIHU 
1. 0MU>S!27j<|ll^MJr>i>7fc^3 0 OmK o. 2M'J>t3 0 0m 
1ROTM7K3 0 Oml ^M^Lfe^ J-h^tVu? 7 

2- (1- mi;*^)V) e^u^>-4— t)v) x^;i/ (2R) -2- 

( (1R) -3, Z-yyjVJrui/truKy?-)],) -2-hKo^y-2-7x 

2- (1- (-fsy^^W x9^ (2R) -2- 

( (1R) -3, 3-S?7MPy^D^>^) -2-hFD^y-2-7i 
-JH^7X- h • -m^7 5mg©^H67K2m 1 mm&* %ffl*Em&9u 
-?Y>?77J- [ODS-AQ 12 0-S50 (YMCtti) ] 1MU 
0. 2M7T^»l^-hU«>A7K»«6 OmK 7?J«*gf 6 0raK iSi 
#1 0 0ml fh7b h*07^>/7jc= 1 / 4 «fc 0 SS^* 

§y£09 5 5 

2-^- (l- (-rsy^^) tf^u> ? >-4— r;p) x^ (2R) -2- 

( (1R) -3, 3-^7Mny^D^>fjl/) -2-bHD^y-2- (4 

-^□□7x3) X^/X-| ijoajfe 

2- <£/*y$;>-4-*OW X^ (2R) -2- ( (1R) -3, 3- 
^7;^Dv/7D^>^;P) -2-bKD+y-2- (4-^DD7xr;W X 
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X H — NMR (CD 3 OD, dppm) : 1. 10-2. 2 3 (13H, m) , 
2. 89-3. 30 (3H, m), 3. 70-3. 80 (1H, m) , 3. 90 
5 -4. 00 (IE m), 4. 16-4. 30 (2H, m) , 7. 35-7. 4 
0 (2H, m) , 7. 5 8 -7. 6 3 (2H, m) , 7. 81 (1H, brs) 

ESI-MS (m/e, (C 21 H 27 C 1 F 2 N 2 0 3 + H) + tVT) : 429 

2- (1- M^J^M tM'jy>-4— f;i/) x^;i/ (2R) -2- 
10 ( (1R) -3, 3-y7MD^O^>^) -2-bHD^>-2- (4 

2- (fcWJ3»-4— f;W X^;U (2R) -2- ( (1R) -3, 3- 
VyMuSs&WOZ-M -2-tFP=^>-2- (4-7*Dt7xrjW X 

15 tHytMfcte»£UT#fc. 

1 H — NMR (CD3OD, 8 ppm) : 1. 12-2. 24 (13H, m) , 
2. 90-3. 03 (1H, m) , 3. 16-3. 28 (2H. m) , 3. 70 
-3. 81 (1H, m), 3. 90-4. 01 (1H, m) , 4. 16-4. 3 
0 (2H, m) , 7. 54 (4H, brs) . 7. 8 1 (1H, s) 

20 ESI-MS (m/e, (C 21 H 27 B r F 2 N 2 0 3 + H) + £LT) : 4 7 3, 
4 7 5 

5 7 

3- (1- <d^JJi±M bf^Uv>-4— r;w ^Ptf;v (2R) -2 
- ( (1R) -3, 3-^7;^a->^nO^;V) -2-hKn^y-2-7 

25 x-ji/x^;x-h » — aa^ft . 

3- (tWJS>>-4— ' OV) y°U\Z)V (2R) -2- ( (1R) -3, 3 
-*J7)V*U 9 s9 UKy^JV) ~ 2 -b KD^->- 2-7x-W;x-h$ 
/BUT, £%0!I4 8 trattO^T-fflaLT^jB-fc^SKjtl/v ifiifrib 
T#fc. 



PCT/JPOI/05987 



70 

'H-NMR (CD 3 OD, 5 p pm) : 0. 8 5-2. 3 0 (1 5H, m) , 
2. 99-3. 4 4 (3H, m) , 3. 71-4. 01 (2H, m) , 4. 16 
(2H, t, J = 6. 3Hz) , 7. 23-7. 65 (5H, m) , 7. 83 (1 
H, s) 

5 ESI-MS (m/e, (C 22 H 30 F 2 N 2 O 3 + H) + ttt) :409 

mmm 5 8 

(1-fS/^-l, 2, 3, 6-y-h7fcKPEUS?>-4->T;P) * 
g2k (2R) -2- ( (1R) -3, 3-y7MOy^D^>^) -2- 

bKo^y- 2 - ^ji-;i/x^yx-h ♦ HftBfetft - 

10 1, 2, 3, 6-rh7bHDlf';^>-4-Y;M5 : ;|/ (2R)-2-((l 
R) -3, z-yyfrjruiszwo^n,) -2-tH p+v- 2-7xr;i/x 
^/X-h£ffiV>T, §HJg#)4 8 t^OTj^TBSUT^jSffc^S^igb, 

'H-NMR (CD 3 OD, fippra) : 1. 5 0-2. 2 6 (8H, m) , 3. 

15 15-3. 39 (1H, m) , 3. 64 (2H, t, J = 6. 0Hz) , 3. 9 
5 (2Hx5/7, brs), 4. 12 (2Hx2/7, brs), 4. 54- 
4. 71 (2H, m) , 5. 65 (1Hx5/7, brs) , 5. 68-5. 7 
3 (1Hx2/7, m), 7. 23-7. 47 (3H, m), 7. 54-7. 7 
3 (2H, m) , 7. 59 (1Hx5/7, s) , 7. 97 (1Hx2/7, s) 

20 ESI-MS (m/e, (C 20 H 24 F 2 N 2 O 3 + H) + tVX) :3 79 
H»J5 9 

(4-bHD^y-l- tf=i;*^J]s) b°^Uy>-4— (2 
R) -2- ( (1R) -3, 3-^7MPy^n^>^) -2-b:Ka^> 
-2-7x-;^;x-h • 
25 (4-t KD^vtr^u^>-4— f;w (2R) -2- (<ir) 

-3, 3-v?7MDy^D^JV) -2-tHD^>-2-7x-^7 
'H-NMR (CD 3 OD, 6 p pm) : 1. 10-2. 30 (1 OH, m) , 
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3. 00-3. 5 0 (3H, m) , 3. 50-3. 3. 90 (3H, m), 3. 
90-4. 11 (2H, m) , 7. 23-7. 46 (3H,m), 7. 58-7. 
76 (2H, m) , 7. 85 (1H, d, J = 4. 6Hz) 
ESI-MS (m/e, (C 20 H 26 F 2 N 2 O 4 + H) : 397 

5 mmmeo 

(1R) -1- (1- «*S*?-M tf^U^>-4-^;» X5VW (2 

r) -2- ( (ir) -3, 3-^7;^a->^p^>^;u) -2-hPP^> 

(1R) -1- (H^U^>-4— tM Xrf-fr (2R) -2- ( (1R) 
10 -3, Z-WMu^Zw^y^V) -2-hHD^->-2-7xr:;Wx^y 

X H — NMR (CD 3 OD, <5 p pm) : 0. 80-1. 4 0 (6H, m) , 1. 
54-2. 30 (1 0H, m) , 2. 90-3. 15 ( 1 H, m) , 3. 60- 
15 4. 0 2 (2H, m) , 4. 7 0-5. 0 5 (1H, m) , 7. 2 2-7. 4 6 
(3H, m) , 7. 5 0-7. 7 0 (2H, m) , 7. 7 2-7. 8 5 ( 1 H, 
m) 

ESI-MS (m/e, (C 21 H 28 F 2 N 2 0 3 + H) + ilt) : 395 

mmm& 1 

20 2 - (1 - (l$A£f2k) -4-tf^'Jy-'Jf» X^;U (2R) -2 
- ( (1R) -3, 3-^y)V^Ujy^U^>^)V) -2-tiHP^->-2-7 
xx;wx^ l x- h : HfifflMfe 

2- (4-tf^U^X>Jx» X^;U (2R) -2- ( (1R) -3, 3 - 

X H — NMR (CDjOD, 6 ppm) : 1. 50-2. 5 3 (1 2H, m) , 
3. 0 0- 3' 6 5 (5H, m) , 4. 6 2-4. 7 7 (2H, m) . 5. 4 9 
-5. 60 (1H, m), 7. 22-7. 42 (3H, m) , 7. 54-7. 6 
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6 (2H, m) , 7. 92 (1H, d, J = 5. 5Hz) 
ESI-MS (ra/e, (C 21 H 26 F 2 N 2 0 3 + H) + tUT) :393 

mmm 6 2 

2- (1 -- rsy^^l/-!, 2, 3, 6-^h-7bHPh°U^>-4— OP) 
5 j^jk (2R) -2- ( (1R) -3, 3 -i?7fr*U*/9 V«>9-)W -2 

2- (1, 2, 3, 6-xh^hHotfU>>>-4— f;W X^;i/ (2R) 
-2- ( (ir) -3, z-V'yMui/tu^y^M -2-tHn^y-2 

io va&mmv* M&mfttisTfflz. 

1 H — NMR (CD 3 OD, <5ppm) : 1. 5 2-2. 48 (1 0H, m) , 
3. 10-3. 29 (1H, m), 3. 46-3. 92 (4H, m), 4. 19 
-4. 40 (2H, m) , 5. 20 (1H, brs) , 7. 2 3-7. 4 2 (3 
H, m) , 7. 54-7. 64 C2H, m) , 7. 8 5-8. 0 0 ( 1 H, m) 
15 ESI-MS (m/e, <C 2 X H 26 F 2 N 2 O s + H) + tVX) : 3 9 3 
^&£0il6 3 

2- (4- (dAZj^M tM^sV) x^;v (2R) -2- ( (ir) 

-3, 3-^7MDy^D^>g 1 ;V) -2-hFD^y-2-7x-J[/X^y 

20 2-^7^1^ (2R) -2- ( (IR) -3, 3-^7;U^Di>^7 
n^>9-Jl) -2-hh*0^>'-2-^xx;Vx^/x-hS:fflViT, &ffi0!l4 

X H— NMR (CD 3 OD, <5 p pm) : 1. 5 4-2. 3 0 (6H, m) , 2. 
3 8-2. 6 0 (4H, m) , 2. 65 (2H, t, J=6. OHz) , 3. 1 
25 4-3. 50 (5H, m), 4. 20-4. 42 (2H.ni), 7. 22-7. 
42 (3H, m), 7. 58-7. 70 (2H, m) 7. 83 (1H, s) 
ES I -MS (m/e, (C 20 H 27 F 2 N 3 O 3 + H) + £LT) : 396 
6 4 

( (3R) -1- (^5/2l^2k) E^U3?>-3— Qk) *£?k (2R) 
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-2- ( (1R) - 3, 3-y7MDy^Q^>f^) -2-kh'P»y-2 
(3R) (2R) -2- ( (1R) -3, 3 

-i?7 )V*u*s9ni>?')V) -2-t:Hn^>'-2-7x~;px^/x-h^ 

l H-NMR (CD 3 OD, 6 p pm) : 1. 2 0- 2. 2 8 (1 1H, m) , 
2. 80-3. 38 (3H, m) , 3. 60-3. 80 (1H, m) , 3. 80 
-4. 2 4 (3H, m) . 7. 2 4-7. 4 5 (3H, m) , 7. 5 5-7. 6 
10 5 (2H, m) , 7. 6 5-7. 94 (1H, m) 

ESI-MS (m/e, (C 20 H 26 F 2 N 2 O 3 + H) + £LT) :38 1 

2- ( os) - l- M^s*?-)\>) ^^)^>-b-^m x^;v (2 

R) -2- ( (1R) -3, 3-y7MDy^D^>^) 

15 -2-7iZW;x-| jfBfcft 

2- ( (3S) -fcWJ3*>-3— <;W X3 1 ;]/ (2R) -2- ( (1R) 
-3, 3-y7MDy^D^>fJl/) - 2 -fc Kn**>- 2 -7xX;i/X^y 

x-h*ffl^T, ^W4 8^pi^©*S , r«ia!bTSj®fl:^**»®b, 

20 1 H — NMR (CD 3 OD, 5 p pm) :0. 8 0-2. 2 5 (1 3H, m) , 
2. 70-3. 12 (2H, m) , 3. 18-3. 40 ( 1 H, m) , 3. 50 
-3. 92 (2H, m) , 4. 13-4. 35 (2H, m) , 7. 22-7. 4 
0 (3H, m) , 7. 5 4-7. 9 0 (3H, m) 
ESI-MS (m/e, (C 21 H 28 F 2 N 2 0 3 + H) + iUT) :395 

- 25 mm 6 6 

2- ( (3R) -1- tf^U>>>-3— tM X^)V (2 
R) -2- ( (1R) -3, 3->>7;kfrP'>£D^>9^) -2-bKD^y 

- 2 - 7x^pi^ / x- h • — aaaa 

2- ( (3R) -lf"<U5»-3— OW X3\fc (2R) -2- ( (1R) 
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-3, 3-^7WDy^D^>fjk) -2-tHD^>-2-7x-JH^y 

1 H — NMR (CD 3 OD, fippm) : 1. 10-2. 2 5 (13H, m) , 
5 2. 70-3. 12 (2H, m), 3. 18-3. 40 (1H, m) , 3. 51 
-3. 90 (2H, m) , 4. 15-4. 32 (2H, m) , 7. 22-7. 4 
0 (3H, m) , 7. 5 6- 7. 9 0 (3H, m) 

ESI-MS (m/e, (C 20 H 26 F 2 N 2 O 3 + H) +tLT) :381 

10 (3S) -1- Of $7;*^) bfP'J^>-3— (2R) - 2- ( (1 
R) -3, Z-*?7)V*u-st?u^>?-)V) -2-kKa^>-2-7x-j^x 

(3S) -HD>Jy> - 3— (2R) -2- ( (1 R) -3, 3-^7 
MD^P^>?;W-2-kKn^y-2-7xzj|/X^yx-h^^T, 

*H-NMR (CD 3 OD, fippm) : 1. 05-2. 27 (11H, ra), 
3. 00-3. 45 (3H, m), 3. 66-3. 82 (1H, ra) , 3. 89 
-4. 18 (3H, m) , 7. 21-7. 44 (3H, m) , 7. 53-7. 6 
20 4 (2H, m) , 7. 8 1 (1H, s) 

ESI-MS (m/e, (C 21 H 28 F 2 N 2 0 3 + H) + ibT) : 3 9 5 
!l 6 8 

(3R) - 1- Ms.;*?-)],) ePU^>-3--r;^ (2R) -2- ( (1 

R) -3, 3 -i>y)V^U^^U^y^)V) -2-bFD^->-2-7xXJl/X 

25 ^yx-h • -mmm. . 

(3R) -kfPU^>-3— T;P (2R) -2 - ( (1 R) -3, 3-^7 
;V^n^^p^>^;p)- 2-fc KP+>'-2-7xx:;vx^yx-h$fflViT, 
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X H-NMR (CD3OD, fippm) : 1. 5 8-2. 4 3 (8H, m) , 3. 

15 3. 96 (5H, m), 5. 35-5. 55 (1 H, m), 7 . 2 4- 

7. 42 (3H, m) , 7. 5 5-7. 6 2 (2H, m) , 7. 9 3, 8. 06 
(1H, 2*s) 

5 ESI-MS (m/e, (C 18 H 23 F 2 N 2 0 3 + H) + iLT) :353 

( (3R) -1- HD'J^-3— t)V) *?)V (2R) 
-2- ( (1R) -3, 3 -VyiVXUz/tru^y^V) -2-fcKP^>-2 

-7xzji/ij>;x- k ♦ —mm 

10 ( (3R) -trnU 5?>-3--f;W (2R) -2- ( (1 R) -3, 

1 H — NMR (CD3OD, <5ppm) : 1. 5 0-2. 2 6 (8H, m) , 2. 
15 5 7-2. 84 (1H, m) , 3. 01-3. 85 (5H, m) , 4. 08-4. 
36 (2H, m) , 7. 2 4-7. 40 (3H, m) , 7. 5 6-7. 6 3 (2 
H, m) , 7. 9 2 - 8. 0 3 (1H, m) 
ESI-MS (m/e, (C IS H 25 F 2 N 2 0 3 + H) + tbT) :367 

nnw 70 

20 ( (3S) -1- {^(^J^)V) HP'Jv ? >-3— (2R) 

-2- ( (1R) -3, 3 -yyfr-tuyzu^y^V) -2-fcFP*->-2 
- 7 x -)vx.$ yx- } — mmM 

( (3S) -hfoU> 5 >-3— t)V) (2R) -2 - ( (1R) -3, 

3 -> j 7;^P'>^d^>^;0 - 2 - 1 Fp^>- 2-7ixjh^;i- h 

25 £ffi^T, «#|4 8 t^©^feTMaLT^giYl:^^i35tL^ $$&@#<h 

1 H — NMR (CD3OD, <5ppm) : 1. 5 9-2. 2 8 (8H, m) , 2. 
6 2-2. 8*6 (1H, m) , 3. 0 8-3. 9 0 (5H, m) , 4. 13-4. 
35 (2H, m) , 7. 2 6-7. 4 5 (3H, m) , 7. 5 7-7. 6 6 (2 



Wu 02/04402 PCT/JP01/05987 

76 

H, m) , 7. 9 3-8. 0 7 (1H, m) 
ESI — MS (m/e. (C 20 H 26 F 2 N 2 O 3 + H) + <hLT) :367 
7 1 

2- ( (3S) -1- «SS*?)V) ¥W)¥>-3—lM X^;P (2 
5 R) - 2- ( (1R) -3, 3~-Jy)V^Uiy^U^y^)V) -2-kpP^> 

2- ( (3S) -hfnu^>-3—f;V) (2R) -2- ( (1R) 

-3, 3-> f 7;P^-P^D^>5 i ;i') -2-fc HD^v- 2-7xZJH^y 

10 MliUWc. 

1 H — NMR (CD 3 OD, 6 ppm) : 1. 50-2. 2 7 (1 1H, m) , 
2. 8 9- 3. 3 0 (3H, m) , 3. 40-3. 8 3 (2H, m) , 4. 17 
-4. 25 (2H, m) , 7. 2 5-7. 40 C3H, m) , 7. 57-7. 6 

6 (2H, m) , 7. 9 2, 7. 9 8 (1H, 2*s) 

15 ES I -MS (m/e, (C 20 H 26 F 2 N 2 0 3 +H) + £LT) : 381 
H»J7 2 

2- ( (3R) -l- (-r^y^^;p) hpu> ? >- 3— <;w> xg^k (2 

R) -2- ( (1R) -3, Z-Vy)^u=ypu^y^)V) -2-K\*U**/ 

20 2- ( (3R) -tfPU$>>-3— OW X^;V (2R)-2-((lR) 
-3, 3~^7;^P^P^>^;W -2-kh*D^>-2-7i^X^; 

X H— NMR (CD3OD, 5 ppm) : 1. 50-2. 28 (11 H, m), 
25 2. 8 8- 3. 84 (5H, m) , 4. 13-4. 28 (2H, m), 7. 24 
-7. 41 (3H, m) , 7. 5 7-7. 6 4 (2H, m) , 7. 88, 7. 9 

7 (1H, 2 * s) 

ESI-M'S (m/e, (C 20 H 26 F 2 N 2 O 3 + H) + tUT) : 381 
mMffl7 3 
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( (2R) -1- tfP'J> ? >-2-<;l/) (2R) 

-2- ( (1R) -3, 3—?7)V*Ui't?U1>?)\,) -2-bHD^>-2 

( (2R) -ifD'Jy>-2--fJW (2R) - 2- ( (1R) - 3, 

5 3-y7^Dy^D^>fJV) - 2 - k Fn^y- 2-7xZJH^/I- h 

1 H — NMR (CD 3 OD, fippm) : 1. 5 7-2. 2 3 (1 OH, ra) , 
3. 14-3. 43 (3H, m), 4. 15-4. 26 (2H, m) , 4. 31 
10 -4. 39 (1H, m) , 7. 2 8-7. 42 (3H, m) , 7. 54-7. 5 
9 (2H, m) , 7. 9 3 (1H, s) 

ESI-MS (m/e, (C 19 H 25 F 2 N 2 0 3 + H) + ibT) : 36 7 

mnw 7 4 

1- MSJJ^M rtt*J>-Z— 1)V (2R) -2- ( (1R) -3, 
15 Z- i J7)V*U*/9U*>?')),) 2 -7i^I7 7l- 

7if5 t v f >- 3— f ^ (2R) -2- ( (1R) -3, 3 -y 5 7;V^D>'7 
u^y^M -2-bKn^y-2-7x-;H^7X-h»T, H5&#!|4 

20 1 H — NMR (CD3OD, <5ppm) : 1. 5 5-2. 2 5 (6H, m) , 3. 

17-3. 29 (1H, ra), 4. 10-4. 20 (1H, m), 4. 33-4. 

40 (1H, m) , 4. 5 5-4. 6 5 ( 1 H, m) , 4. 72-4. 81 (1 

H, m) , 5. 3 2-5. 40 (1H, m) , 7. 26-7. 41 (3H, m) , 

7. 58-7. 64 ( 2 H, m) , 7. 89 (1H, s) 
25 ESI-MS (m/e, (C 17 H 20 F 2 N 2 O 3 +H) * thX) :339 

nmw7 5 

(1- «$7^5P» y^vy-z-^M (2R) - 2- ( a 

R) -3, 3~y7MDy»D^>^) - 2 — fc K P^->- 2 -7xXJl/X 
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7Vm>-3-'C)VX s 7')V (2R) -2- ( (1R) -3, 3-y7M 
Uz/#W<>^)V) -2-t^n^y-2-7xrjH^yi-h^UT, m 

'H-NMR (CD 3 OD, fippm) : 1. 6 0-2. 2 6 (6H, m) , 3. 
5 10-3. 36 (2H,m), 3. 77-3. 96 ( 1 H, m) , 3. 99-4. 
16 (1H, m) , 4. 17-4. 48 (4H, m) , 7. 2 5-7. 4 3 (3 
H, m), 7. 55-7. 66 ( 2 H, m) , 7. 69, 7. 7 2 ( 1 H, 2* 
s) 

ESI-MS (m/e, (C l8 H 23 F 2 N 2 0 3 + H) + thX) : 353 

io mmm 7 e 

2- (1- {dAJJ^M T^yy-s—iM x^;u (2r) -2- 
( (1R) -3, z-^y^uy^u^y^M -2-bKn^>-2-7x 

2- (7W>-3-fJM X^;V (2R) -2- ( (1R) -3, 3- 
15 s JVMU : i/>?W\yj*)V) -2-k HD^^-Z-yaiX^X^/X-h^ 
<^T> ^»i4 8tl^#07j^TM3SbT^^b^^3iL, &fi*ft##lSt £ 

I H — NMR (CD3OD, 6 ppm) : 1. 5 5-2. 2 5 (8H, m) , 2. 
71-2. 87 (1H, m) , 3. 14-3. 30 (1H, m) , 3. 84-3. 
20 92 (1H, m), 3. 97-4. 07 (1H, m) , 4. 13-4. 28 (3 
H, m) , 4. 3 2-4. 4 2 (1H, m) , 7. 2 6-7. 3 9 (3H, m) , 
7. 56-7. 63 ( 2 H, m) , 7. 74 (1H, brs) 

ESI-MS (m/e, (C 19 H 24 F 2 N 3 0 3 + H) + tVX) : 367 
$mW7 7 

25 (3aR, 6aS) -2- WhHn^D^ (c) 

¥a-)V- 5-^)1 (2R) -2- ( (1R) -3, 3-77MDy^P^ 
>g2kj -2-b KD^^-2-7xX;PX^/x-h » — Jgjjgffi 

(3 aR, 6 a S) -^-^^fc Kns^D^>* Cc) tTn-;i/- 5 — i)V (2 
R) - 2- ( (1R) -3, 3-y'7Mny^o^>^) -2-hKo^^ 
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1 H — NMR (CD 3 OD, 6 p pm) : 1. 5 0-2. 4 0 (1 0H, m) , 

2. 78-3. 40 (5H, m), 3. 58-3. 7 3 (1H, ra) , 3. 79 
5 -3. 90 (1H, m), 5. 16-5. 3 8 (1H, m) , 7. 24-7. 4 

0 (3H, m) , 7. 50-7. 6 3 (2H, m) , 7. 80 (1H, d, J = 

1 8. 9Hz) 

ESI-MS (m/e, (C 21 H 26 F 2 N 2 0 3 + H) + tVX) : 39 3 

mmm 1 8 

10 L 3 - t r ans-3- ( (^57^^) ^D^JV (2R) 

-2- ( (1R) -3, 3-y7MP^D^>^) -2-hFP^>-2 

1, 3-tr ans-3-7$;yi7D^!/ ( 2 R) - 2 - ( ( 1 R) - 

3, 3-y7Mny^D^JW -2-hHo^y-2-7xr^yi 

'H-NMR (CD 3 OD, <5ppm) : 1. 51-2. 22 (6H, m) , 2. 
35-2. 62 (4H, m), 3. 10-3. 40 ( 1 H, m) , 4. 13-4. 
35 (1H, m) , 5. 00-5. 21 ( 1 H, m) , 7. 20-7. 40 (3 
20 H, m) , 7. 5 0-7. 6 5 (2H, m) , 7. 7 0-7. 8 8 (1H, m) 

ESI-MS (m/e, (C 18 H 22 F 2 N 2 0 3 + H) +tLT) : 353 

mmm 7 9 

1, 4-trans-4- ( 7$/) y^P^y^ (2 

R) -2- ( (1R) -3, Z- s J7)V*u*/>;uiy<?)V) -2-bHn^y 
25 - 2 - 7x-;n^ yxnju — flfflfcfi 

1, 4-trans-4-7S/v^n^y;i, (2R) - 2- ( (1R) 
-3, 3-y7MDy^DW;W -2-tKP+y-2-7x-;H^y 
X-h£J8VVt, Hifi^4 8i^©77^TMabTSIifb^^lS!3iU $S& 
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1 H — NMR (CD3OD, fippm) : 1. 0 0-2. 2 8 (m, 1 5 H) , 
3. 0 0-3. 7 0 (m. 3H) , 4. 6 6-5. 0 7 (m, 1 H) , 7. 2 2 
-7. 43 (m, 3H) , 7. 5 5-7. 6 8 (m, 2H) , 7. 74 (d, J 
= 0. 8Hz, 1HX7/10), 7. 92 (s, lHxl/7), 8. 02 (s, 
5 1HX2/10) 

ESI -MS (m/e, (C 20 H 26 F 2 N 2 O 3 + H) + tLT) : 381 
*ifi05 8 0 

1, 4-cis-4- ( (-fS/^^|/) 7$;) ^DA^ (2R) 
-2- ( (1R) -3, 3-$>y)V*U:/2u^>3 u )l) -2-fcFP^->-2 

10 - y x.~)lx? ;x-h- —WSStiM. 

1, 4-c i s-4-75/^DA^ (2R) -2- ( (1 R) -3, 
3 -Vyfr-tuxsZu^y^V) -2-k Ho+y- 2 -7i^l/x^/i-h 

15 1 H — NMR (CD 3 OD, fippm) : 1. 21-2. 36 (15H, m), 
3. 2 0-3. 4 0 (1H, m) , 3. 40-3. 7 0 (1H, br) , 5. 0 
1 (1H, brs), 7. 23-7. 48 (3H, m) , 7. 50-7. 60 (2 
H, m) , 7. 6 0-8. 3 6 (1H, m) 
ESI -MS (m/e, (C 20 H 26 F 2 N 2 O 3 +H) + tVT) : 381 

20 mmm si 

3- ( MS.;*^)),) 75 7) -fu\i)V (2R) -2- ( (1R) -3, 
3-^7;l/^D->^D^>5^) - 2-kFD^y- 2-7x^I^;x- 

1 tfflgJffi 

3-T5y^Dtf;W (2R) -2- ( (1R) -3, Mul/ZU 
25 ^>5P;» -2 - k Hn+v'- 2 - 7xx^yx^- h^^t. H»J48 

: H-NMR (CD3OD, Sppm) : 1. 5 0-2. 2 6 (8H, m) , 3. 
10-3. 4'2 (3H, m) , 4. 2 3 (2H, d, J =6. 2Hz) , 7. 2 

2- 7. 48 (3H, m) , 7. 5 4-7. 9 0 (3H. m) 
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ESI -MS (m/e, (C 17 H 22 F 2 N 2 0 3 + H) + ^LT) :34 1 
2 

3- ( HjLL*±jk> 7^^) y°a¥)V (2R) -2- ( (1 

R) -3, 3->?7;i/^P->^P^>^) -2-hFD^y-2-7x^X 
5 ^/X-h 

3- :/DhMV (2R) -2- ( (1 R) -3, 3 -^7^ 

10 • 1 H — NMR (CD 3 OD, <5ppm) : 1. 5 5-2. 3 0 (8H, m) , 2. 
95 (9/4H, s) , 3. 07 (3/4H, s) , 3. 15-3. 50 (3H, 
m), 4. 10-4. 34 (2H, m) , 7. 25-7. 48 (3H, m) , 7. 
56-7. 80 (3H, m) 
ESI -MS (m/e, (C ia H 24 F 2 N 2 0 3 + H) + ^tT) :355 

15 mMM8 3 

4- ( (JjSJJ^M T5 7) 7^JP (2R) -2- ( (1R) -3, 3 
-y7Moy^D^/'^V) -2-bFP^>-2-7x^l^;x-h • 

4-75/7^ (2R) -2- ( (1R) -3, 3-^7^ny^D^ 
20 >?;P) -2-fcHD^$/-2-7x-;i/X^yx-b2r^ViT, HJS^J4 8i 

X H — NMR (CDjOD, 5 ppm) : 1. 17-2. 3 0 (1 OH, m) , 
3. 14-3. 40 ( 3 H, m) , 4. 12-4. 26 ( 2 H, m) . 7. 22 
-7. 40 (3H, m), 7. 55-7. 66 (2H, m), 7. 75-7. 8 
25 6 (1H, m) 

ESI -MS (m/e, (C 18 H 24 F 2 N 2 0 3 +H) + <hUT) :355 

(i- «'S7 7^;u) tf^i)^>-4— (2r) - 2- ( (1 

R) -3, 3-y7MP-4-bFa^yy^P^>^) -2-fcKn^> 
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- 2 -7xzj|/i^;i-h • HftBMfe 

fcWJ5»-4->f;k>Wl> (2R) -2 - ( (1R) - 3, 3-i?7)V* 
0-4-bKD*y^D^>?;V) - 2 -k Fn^y- 2-7i-jn^yi 

5 l/t#7c. 

1 H— NMR (CD 3 OD, fippm) : 1. 10-1. 42 (3H, m) , 1. 
68-1. 92 (4H, m) , 1. 92-2. 10 (2H, m), 2. 99-3. 
13 (2H, m), 3. 22-3. 4 8 (1H, m) , 3. 70-3. 82 (1 
H, m) , 3. 8 9-4. 2 2 (4H, m) , 7. 2 5-7. 4 1 (3H, m) , 
10 7. 56-7. 65 (2H, m), 7. 75-7. 91 (1H, m) 

ESI-MS (m/e, (C 20 H 26 F 2 N 2 O 4 + H) + tVX) :39 7 
H»J8 5 

d-T$^yb°^u> ? >-4--r;p) (2R) -2- ( (ir) - 

3, 3-v ? 7;^P->^P^>^;i/) 2-7x^X^/X 
15 - h ; -^^m 

b°^U>?>-4— i)V^)V (2R) -2- ( (1R) -3, 3-i?7;P* 
Dy>7D^>^) -2-tHP^y-2-7xZJH^/X-M 4mgOi 

7jc^^^;^;PAT5 h*o. 020ml mk, lH-tf^y-jV-i-*;^ 

%i*-$$?>:fi&i&6. 3mgSL^-ry7°Ptr;i/X5 i ;i'T5>0. 0 0 8ml£ 

t*&» u mmit&m nmg £ it#&. 

'H-NMR (CD3OD, <5 ppm) : 1. 08-2. 22 (1 1H, m) , 
3. 01 (2H, t, J = 13. 57Hz), 3. 24 (1H, m) , 3. 82 
25 (2H, m) ", 4. 0 2 (1H, del, J = 6. 12, 10. 9 5Hz) , 4. 
10 (1H, dd, J=6. 12, 10. 95Hz) , 7. 31 (3H, m) , 
7.6 0 (2H, d, J = 7. 1 0 Hz) 
ESI —MS (m/e, (C 20 H 27 F 2 N 3 O 3 + H) + tbt) :396 

mmms 6 



WO 02/04402 PCT/JP01/05987 

83 

1- 75$Vtf^Ui?>-4-H> (2 R) — 2 — ( (1R) — 3, 3->? 

mm. 

h°^U^>-4—r;P (2R) - 2- ( (1R) -3, 3-y7Mn^ 

l H — NMR (CD 3 OD, <5ppm) : 1. 6 1-1. 8 2 (3H, m) , 1. 
8 2-2. 2 3 (7H, m) , 3. 2 2-3. 5 2 (6H, m) , 5. 08 (1 
H, m) , 7. 3 5 (3H, m) , 7. 6 3 (2H, dd, J = l. 5 6, 7. 
10 0 5 H z ) 

ESI-MS (m/e, (C 19 H 25 F 2 N 3 0 3 + H) +£VT) :382 

mm 8 7 

1, 4, 5, 6-rh7bKDe'J$y>-5->f^ (2R) -2- ( (1 
R) -3, 3-V7)VJ-U*/t7U^>?)V) -2-fcKa^>-2-7x-JVX 

15 ^;x-h '-mtm. 

2- ^^V^tj-t:HPtrU5v>-5— 1 )V (2R) -2- ( (1R) 
-3, 3-^7;^Pv#D^>^;i/) 2-7xrjH^y 
X-M8. 6mg©I^;-JHml» ^£*ID;L tK^# 

20 mk-^^y-j^mxrcm. mm^m&^-r^^tiz^Kfmmit^i 5. 

1 H — NMR (CD3OD. <5ppm) : 1. 5 5-2. 2 0 (9H, ra) , 2. 
69 (1H, s) , 3. 2 0-3. 40 (2H, m) , 3. 80 (1H, s) , 
4. 23 (1H, dd, J = 4. 29, 11. 8Hz) , 4. 39 (1H, d d, 
25 J = 4. 2 9, 11. 8Hz) , 7. 3 6 (3H, m) , 7. 5 9 (2H, d, 
J = 7. 1 0Hz) , 7. 9 7 (1H, s) 

ESI-MS (m/e, (C 18 H 22 F 2 N 2 0 3 + H) + £LT) :353 
3Ma)8 8 

(4S)-1, 4, 5, 6--rb^bFPb!U^>-4— OM^jk (2 
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R) - 2- ( (1R) -3, Z-^y)V^Uzy^UOJ-)V) -2-fcFP^-> 

- 2-7xrj|/ij>;x- ) i&@?Jg 

( (4S) - 2-5 1 ^V^-y-hHntfU^^>-4— OP) (2 
R) -2- ( (ir) -3, 3--Jy)^n^^a<y^)V) -2-t:Hn4y 
5 -2-7xx;PX*/X-h£ffl^T> 7th|H^0^1?M51L'T«M 

'H-NMR (CD 3 OD, <5ppm) : 1. 5 0-2. 2 2 (9H, m) , 3. 
2 0-3. 4 0 (2H, m) , 4. 11-4. 4 7 (2H, m) , 7. 3 3 (3 
H, m) , 7. 61 (2H, d, J = 7. 1Hz), 7. 98 (1H, s) 
10 ESI-MS (m/e, (C 18 H 22 F 2 N 2 0 3 + H) + <hbT) : 353 
9 

(4R) -1, 4, 5, 6-xh^hFDfcf U^> ? >-4— (JU^)V (2 
R) -2- ( (1R) -3, Z-i?y)V^U^^u^>^)V) -2-bHn^> 
-2 -7ji-;bx^yx-h : 

15 ( (4R) -2-5 L ^y\^-b"bKDlf'J5^>-4— i )V) (2 
R) - 2- ( (1 R) -3, 3-y7JWDy^D^>fJW 

1 H — NMR (CD3OD, <5ppm) : 1. 54-2. 2 6 (6H. m) , 3. 
20 05-3. 75 (5H, m), 5. 39-5. 48 (1H, m) , 7. 20-7. 
47 (3H, m) , 7. 5 3-7. 6 9 (2H, m) , 7. 93-8. 18 (1 
H, m) 

ESI-MS (m/e, (C 17 H 20 F 2 N 2 O 3 +H) + £LT) :3 39 
25 ###1 1 

(2R) -2- ( (1R) -3, Z-z?7)l-*U^2uK>^)V) - 2-hH 
d^v- 2 - 7x^;» 
(181) '• 

(2R, 5R) -2- (t-^;W -5- ( (1R) -3-3-*V->^D< 
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>J-)V) - 5 -7xX;U- 1, 3-yWV7>-4-t>S^(2R, 5 R) 

-2- (t-7>;i/) -5- ( (is) -s-tf^ye^o^^) -s-y 

xX;P- 1, 3-^V7>-4-t>©^ 
D. if— My A (Seebach) £©7j}£ [Tetrahedron, 40 
5 #1 3 1 3- 1 3 24M (1 9 8 4¥) ] IC^oT-^fiKL/fe (2R, 5 R) - 2 
- (t-7'5MW -5-7i^l/-l, 3-^V7>~4-t>5 10mg 
©fh7kh*D77>2 0ml -M^pWHJ >f h'J75Hlml 

»TU 3 0#p B m#b£&, y^D^>f;>2 8 5mg©rh7k 
10 >1. 5ml^££n;L. MlCl. 5^1^bfc„ H^^^X^{CT# 
IRU l&fti£fc7>^X9A7j<M, ?K> SSfP^7KTiig^#^, ^7K«v 

A^DTh^?^- (^tB^i^iT-^TOX^^ 1 5/1-1 0/1) 
krOtiSU ^M^^^tl-^ni 5 Omg, 2 5 4ragi«tlTffc. 

15 ^-n^noa:^@ag«NMRONOEi;D^b^. 

(I@2) 

(2R, 5R) -2- (t-y^;i/) -5- ( (1R) -3, 3-i?7)V*U 
i/ZU^y^M -5-7x^-1, 3-v^V^>-4-^-><7)^ 
(2R, 5R) -2- (t-y^;i/) -5- ( (1R) 
20 y=f-)V) -5 -7x-;P-l, 3 -> ? ^V^>-4-^->2. 8g£>;7nn* 
;PA3 OmlliSt *&T^ H7iyffci/X^WT^yM4. 8 9m I 
iSi:T2 0^rWLL £JS«£nD*;i,AtcT#^U tJc, ^fnA^7K 
»l7K«V7/^v7AT^U/c. }§&£MJE©*U #£ftfc 

25 =2 0/1) ilTMKU«^{b^tl2. 4g*ftfc. 
■(IS 3) 

(2R) -2- ( (1R) -3, 3->57Mn^DW;W -2-tP 
O*^- 2 -7x-J«0^ 

(2R, 5R) -2- (t-y^JU) -5- ( (1R) -3, 3-Vy^U 
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i/Zu^yj-M - 5 - 3-> f ^y^>-4-^->2. 4g© 

^^/~^3 0mlj«f«fc 4 lN7K»^h»J»>^*»jKl 0ml <&JP^., 
l:X3^»Wc. **y-;H&»EE«*& fOS*£*teT*RU >>x^ 
;Ux-T-;Mfe*£l>&. 7jcJl£ 1 NJfiRfcTHHtt Lt^x^H-T^aiL, 

£fc 1 . 6 6 g 
##0»J2 

(2R) -2- ( (1R) -3, 3-i?7;^P->^D^>^;i/) -2-bH 

p^->-2- (4-s7un7^-ji) mm. 

10 (IS 1 ) 

(2R, 5R) -2- (t-^;W -5- (4-^7DD7x-Jl/) -1, 3 

(2R) - 2- (4-^DD7i^W -2-tHD^>Sil6g (^BB¥ 
6-1 6 5 6 9 5 IE®) ©^U^Xtf h;kr> (10:1) 44 Oml», 
15 VAfrTJUrk F 2 3m K p - WPx>x;P#>ft • — *fn«j 3 2 6mg^I 

c £ £ r)%mib&® l 4 g 

20 (Xig 2 ) 

(2R) -2- ( (1R) -3, Z-isJMutyfpU^y^V) - 2 - k K 

(4-^DP7i^) S^g? 
(2R, 5R) -2- (t-^;P) -5- (4-^OP7x"JW -1, 3 

25 Ltco - • 

###!3 

(2R) -2- ( (1R) -3, 3-^7;^D^^D^>^) -2-bK 
q^'>- 2-'' (4-7Jl/tQ7x^) 

(2R) -2- (4-y)\,*U73L~)V) -2-bHD*yPt W6- 
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1 6 5 6 9 smo #5*012 tmmv-ftmzTmaMt&m&M&vfc. 

(2R) -2- ( (1R) -3, 3-y7MD->^D^>^) -2-bF 
(4-7 J nqE7x^;i/) Bfg 
5 (2R) -2- (^Dt7x^) -2-tHn*5/»» («rH¥6-l 6 5 
6 9 5|B«&) £EV\ #%W2t|g«l©^K:TSSflS^%&»jfiLfc. 
###9 5 

(2R) -2 - ( (1R) - 3, 3-^7MPy^D^>^) -2-fcK 
D^>-2- (4-^h^>7x-;l/) « 
10 (IDg 1 ) 

(2R) -2-^h+y7x^l/-2-kHD+yfll0^ 

(2R) -2- (^b^y7x^JW - 2 - 1 K D^>I^yj- h 
(Journal of chemical society, Parkin 
trans 1, 2253-2255 (1 99 2#D JStt) 1 9 gtf)^y*-;P 
15 5 0ml 3 NXMiki- h U £ 50ml £SD*i, SfilCT 1 2 B# 

(XU2) 

20 (2R) -2- ( (1R) -3, Z-WMUl/VU^yj-M -2-hH 
(4-^^>7x^) 
(2R) -2- h^i/7xrjW -2-t KD^Wm^^T, 

###J6 

25 (2R) -2- ( (1R) -3, 3-y7MDy^n^>f^) -2-bH 
□ 3^-2- (2-»DP7xr:JI/) jftg 

(2R) -2- ( (ir) -3, z-Vyfrjrui/pu^y^V) -2-th* 

(2-^DD7x-jW W®. (#W¥6-1 6 5 6 9 5 6B$) 
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(2R) - 2- ( (1R) -3, 3-y7MDy^o^>^|/) -2-hK 
P^v-2- (2, 4-y'7MD7x3) BM 
(Ig 1 ) 

5 (2R) -2- (2, 4-y7Jl/tD7i-;W -2-hh'D^yX 

T. 5^7 6077^ [ J o u r n a I of chemical soci 
e t y, Parkin trans 1, 2 2 5 3-2 2 5 5 (1 9 9 250] 
2- (2, 4-v7MD7iXJW -2-th'D^«3. 

io 9 g©^-ry^ntr;i/x-7 i ;P2 om imm^, tt#t?-;i,2 om 1 s^u/t- 

irAK2g£jtni*., ^SCTl 3 BIH»#Ut. tt»«l£-fe^-f h»fcTl^5fe 
15 (Ig2) 

(2R) -2 - ( (1R) - 3, Z-ztyMU^ZU^y^fy) -2-hK 
D ^,>_2- (2, 4-/7MD7iX;V) BWt(D&J$, 

(2R) -2- (2, 4-v7MD7xX;W -2-hHD^>fi^^. 
5 <hl^CD7m*CT^te£tf£;l£&LfCo 

20 8 

(2R) -2- ( (1R) -3, Z-~Jy)V^Ujy^u^y^)V) -2-bF 
P^-2- (1, 3-^>y-7^V-Jh5-^0 

(2R) -2- (1, 3-^>7^^V-;l/- 5— f;W -2-tKn + y 
Mm W6 - 1 6 5 6 9 5ffi«) 2 £I^(97j?£iCTSgft 

25 sm^gmhtco 

(2R) -2- ( (1R) -3-7MDy^D^>^) -2-bFP^y 



-2-7jc-;1/M 

(xm) 
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(2R, 5R) -2- (t -5- ( (1R) 

#5£miglT*#fc (2R, 5R) -2- (t-:/^;W -5- ( (1R) 
5 >1 6 9mg©^^;-Kml»fifc. 7mit^m^ h U »7 A 7 1 

CO§2) 

10 (2R) -2- ( (1R) r3-7MDy>'7n^>5 : ;l/) -2-hb*P* 

->~ 2 - 7 irjUtl?)^ 

(2R, 5R) -2- (t-^;V) -5- ( (1R) -3-kh'D^>y^ 

P^>3^) -5-7x^-1, 3-mV7>-4-t>», ##0!J 

lli2^3 tR*©*»fcT*mb^«l*«»lxfc. 
15 i o 

(2R) -2- ( (IS) - 3-7;M-P>^P^>^) -2-bFD»y 
-2- (4-^DD7i^) fEft 

#t^2« (2R, 5R) -2 - (t-7>^) — 5— ( (IS) — 3 — 
**Vi/9al>5-JU) -5- (4-^DP7x-JW -1. 3-v^V^> 

###1 1 1 

(2R) -2- ( (1R, 4R) -3, 3 -V7)V*U- 4 - b HP^'>->^ 
p^>-^;W) -2-l:KD^y-2-7i^Mi! 
(Igl) 

25 (4R) -4- ( (2R, 4R) -2- (t-^;W -5-^V~4-7 

x-;u- 1, 3 -^^^y^>-4--r;i/) - 1 -^d^>t-x;p yw— 

hRtf (3R) -3- ( (2R, 4R) - 2- (t-^P) -5-^V-4 

-7x-;p-i, 3-^+V"5>-4— - 1 -^o^>t-x;p r-t 
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(2R, 5R) -2- (t -^)V) -5- ( ClR) 
>5VP) - 5 -7iZJh 1, 3-WV7>-4-*>l 8 5mg©BH»tf 
-JUml^lC, p-h;Vx>^;l/*:>^--7jcfq%l 0mg$M, 121$ 

^Yif?74 — (mtii&m: ^*tf>~A^>/Tfl«X^== 1 5/1) fcT 
COS 2) 

(2R, 5R) -2- (t-^/W -5- ( (1R, 3 R) -3-kKD* 
i/-4-t^V^D^>5 1 ;i/) -5-7I-J1/- 1 , 3-Wy5>-4- 

(4R) -4- ( (2R, 4R) -2- (t-!7*9MP) - 5 -^V-4 -37 

h 1 6 9mgOT-feh-hU;PS.^7jc(2 : 1) 7. 5mlMl:,N-^ 
;V*U>-^>H8 0mg,^2%4^^5^A7K^0. 2m 1 £0*0 

i ) hm.mit'&m 3 2 m g Lt#fc 0 

(Xg3) 

(1R, 4R) -4- ( (2R, 4R) -2- (t-7?-)V) -5-**V~ 
4-7x^-1, 3-^V7>-4--f;H -2-^y>^D^>?\n, 

(2R, 5R) -2- (t-^;W -5- ( (1R, 3 R) -3-fc:Fn* 
^-4-'*+VS/*p^>5 t ;W -5-7x^-1, 3— ;;;j-^y5>-4- 
*>32mg©fcfUi;>lml*§ifc};^ &tK»&0. 5ml*JiP^ MCT1 
PSIHflBfcUife:. £j^£Ifi®X^T^$?U INm »^3£7KT-JII& 

WmUm?W?blf774- (Ki e s e 1 ge 1™6 0F 254 , Ar t 5 7 4 
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4 (*)v?tm) . ^DD^A/7th>=2o/D mm\t& 

(Ig4) 

(2R) -2- ( (1R, 4R) -3, 3-y7MO-4-tFO^>^ 
5 0^>^JV) - 2-t^D^y-2-7i-MiO^ 

IS3t#fc (1R, 4R) -4- ( (2R, 4 R) -2- (t-r/^W - 
5-W-4-7X-JV-1, 3-S?**y7>-4--f;W -2-Wy 

St" & £ £ fc± 0 , £Jgft;£l&£Slj£ Lfc. 

io &mw 1 2 

^ijy>-4— Ok (2R) - ( (l R) -3, s-yyMuisZui 
>9Sfr) -2-bKD^>-2-7x^X^/X-h 
(Ifil) 

4-h Fo^y- 1 - t-^h^^^^l/fcf^U^XZ)^ 
15 4-hHn^->tf^U^>l 0 gCD^DD*;|/A3 oOmliSttfcMTS?- 
t -^i?* - *-f h 2 0 g £fln*_, SfiKlT 2 «HW»#l/&. H^«t*if 

CTg 2) 

20 t-ttJV 4- ( (2R) -2- ( (1 R) -3, 3-i?7)l*Ui/t7W< 
>^)V) - 2 - 1 F o+y- 2 - 7i-;H^ ; rF^kFaHU 
> J >-1 (2H) -*M^yV-F©M 

(2R) -2- ( (1R) -3, Z-?y)V*Uis>7U^yr)V) -2-bF 
D^-2-7i-«l 2 8 mg ©->7f Jl/*;^75 F 3 m 1 itfc, # 

25 j^Jl/yMS^/^81mg^A, 3'0^r«Lfci; 4-kFo^y 

- 1 - t - f h *->;*j;Wfc;vt:^ U V> l 2 1 mg , Wimftfr 
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CXH3) 

fcWJ5?>-4— (2R) - ( (1R) -3, 3-y7MDy^D^ 
y^)V) -2-t FP^y-2-7x^H^;x- h£>£-f& 
5 t-^;P 4- ( (2R) -2- ( (1R) -3, 3-^7MPy^D^ 

>^;i/) -2-hKD4->-2-7x-;vx^y-r;i,^-» ^h^kKDfcfu 
5»-l (2H) -M^vl/-M 6 2mg^ 1 0»-^/^5m 
lfc**U 12W#im «Wi*«ffi«*bfc. »3tft7KT«RU, v 
x?^x~xJI/T»b£^ 7KJBtfl&ft^»**^-hU^A*»«*l«ljt, 7 

##0U1 3 

b!^U> ? >-4— ljM£2k C2R) ~ ( (1R) -3, 3-i?7)l*nzs 
15 frP^>5^) -2-kFD^>-2-7x^X^/I- h 
(XS1) 

-r y^3f>nfMfflu, i2igi iimm^mzxmm^ 

20 OD@2) 

n- t -^'b4 i v*;i/^x;p-4-fcf^u> f >^^y-;K^^ 

N- t -7 h^y^JUrM yr^n^^ ifjp 5 1 6mg©fh7t K 
uyyyz Om\mW.\z, 3k#T> tK^U^^AT^x^A 2 0 Omg£Jn 

25 3 o^r^utt^ hzmvtco mm^mm^r^zt^o^mit^m 

4 1 4mg^#L 

ere 3) 

tr^U^>-4— OloWP (2R) - ( (1R) -3, 3-^7MDy 
^u<y^-)V) - 2 -fc HD^y-2-7i^x^;i- 



WO 02/04402 PCT/JPOI/05987 

93 

##09 1 4 

2- (b°^U> ? >-4— Xgjj/ (2R) - ( (1R) -3, 3-*?y 
5 MDy^D^>^) -2-b KP^->-2-7x^;i/X^yx- h 
(181) 

t-^)v 4- (2-xh^>-2-^yifjT» Th7tFneu 

z?>-l (2H) -#;i/3)^>l/-b©£-fig 
6 0 %M&7kmfci~ h U *7 A 9 . 1 gOfh7th'077>2 0 Oml», 
10 ftftT, ^X9 1 ;l'^X*y]^mx5 1 ;i«'3 8. Ora 1 f ITL, 2 0#M£N£, 
1- t -yh^v7j;P^-;i/-4-fcf^U H>3 1. 4g©Th7tb*D77> 
5 0 0ml»iTU ^m^{CT4 0^m#b/c o K^mmm^Mz 

15 fTT 3 CttCctO S^fr^ 3 3. 5 g 
(IS 2) 

t-^;!/ 4- (2-xh^>-2-t^yif;w xb^tHotfu^> 

-1 (2H) -7j;V*>^l/-h©^ 

t-7^;i/ 4- (2-Xh*->-2-3-*VX^L)x» T^hKnHU 
20 (2H) -AM+'>^h3 5 5mg©^;-;H0ml», 

mwistz. mm*mik&. mm^mj£^r^>ctiz^D^m^^3 3 4mg 

(XM3) 

25 t - 7<?)V 4 - ( 2 - 1 KD+S/X^W xh^tHotfU J?>- 1 ( 2 H) 

t-7~^)V 4- (2-lh+^-2-t+VXf;W xh9t:HDtfU^> 
-1 (2H) '^*;P^>'U-h2 6 3mg©rh7tHD77>l 5ml»« 
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(IS 4) 

2- (tr^u^>-4— r;w x?^ (2R) - < <ir) -3, 3-^7 

4- rh7t KotTU> ? >-l (2H) 

#^#| 1 5 

10 3- (tf^U$>>-4 — f 7'a¥A (2R) -2- ( ( 1 R) -3, 3 

- *J7)V*uu9 u*y±M -2-bFP^>-2 -7x_;i/X^ yx- h 
(ISD 

t-r/^fr 4- (3-I^>-3-^y^D^) fh7hHDli»Jy 
>-l (2H) -%)Vi£*z/\s~-Y<D<&jSL 
15 t-y^;!/ 4- (3-I^y-3-^yW-l-i-;V) fh7t 
HDtfU^>-l (2H) -%)ltf*i/U-h (WO9 5 0 1 3 3 6sB«) 1. 
0 s<D3L#S-)V2 OmlSfSK, 1 0X/l75^A-£HfcftM£3 0 Omg^Ja 

-T^^chfCiD «ffi^ft 7 0 0 m g £#fc. 
20 (IS 2 ) 

t-y^;W 4- (3-t FD^»*Dtf;» fh7bFQb°iJ^>-l (2 
H) -*^jj?+3/lx-hOM 

t-^;u 4- (3-lh*y-3-t^V^o^) rb^tHDlfiJj; 
>-l (2H) -M^vU-h^^T, 1 4IS3 tHHH©*Ssfc 

25 Tmmfc&mm&vtc. 

(IS 3) 

t-ttJl 4- (3-t \*u* s y7u\Z)\,) fh7hKD!fiJ5?>-i (2 
H) -*;i/^^l^-h£fflViT, ##^J1 2lS2R<^3t|p|^©^fcT^ 
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1 6 

1, 2, 3, h'EHf'jy>-4— t)V^y-)V (2R)-2-((l 
R) -3, 3-y7MDy^P^>^) -2-fcl^D^>-2-7x-;H 

5 t-77)V 4- (bFP^fM -3, 6-$>fc KPtf'Jy>- 1 (2 
H) -fcJMfcfrS'W- h (W09 8 0 6 7 2 OgBfc) *JflHT\ *%fc|12Ig 
2 03 tBI«©^lCTaMMb^«*«abfc. 
##0U 7 

2- (4-K^'J-^iJr» X^;i/ (2R) -2- ( ( 1 R) -3, 3- 
10 V7)V*U U^y^)V) -2-bKD^y-2- 7x-W /X-h 

t-^Jl 4- (2-kHD^yx5 1 'J7»7h7k KnifU^-l (2 
H) -^;V^->l/-h (WO9 94 00 7 OBBtt) £ffll>T, #%0U 2Ig 
2 03 t^O^ffifcTaSlfc^SSiibfc. 
##0U 8 

15 2- (1, 2, 3, 6-xh7fc'KDtfU^>-4~fJl,) X^JP (2R) 

-2- ( (ir) -3, s-^y)V^u^^u^.y^)V) -2-hHP^->-2 
-7xrjyx^yi-h 

t-^;i/ 4- (2-tKU^ylfjV) -3, 6 -5?t HdKU 5?>- 1 
(2H) -XfrttfU—h (WO 9 8 0 6 7 2 OfEfD £MV>Ts 1 2 

20 18203 tra«©^jSteT«Hjk^*|!l3SLfc. 
##0519 

(3R) -fcWJS?>-3— jjVj^jj/ (2R) -2- ( (1R) -3, 3 

-W)\f*uis>? p^>^;|/) - 2-kKP^>- 2-7x_;i/x^;x- h 
t-7<?JU (3R) -3- (kKD+^WW ^b^bKntfUv^-l 
25 (2H) -M^yl'-h (Tetrahedron Asymmetry, 
3#, 1 0491 (1 9 92^) IB«) fcflJUT, 1 218203 £R 

##f!) 2 0 ' 

2- ( (3R) -tf^U^>-3— 1)V) (2R) -2- ( (IR) 
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-3, 3-y7MD->^D^>^) -2-kh > P^>-2-7i"jH^y 
(XS1) 

t -37*^1/ (3R) - 3- (2-Ih^>-2-^yx^) fh5hK 
5 DtfUv>-l ( 2H) -*;PjJ?*^1/- hCD^ 

X^;P 2- ( (3R) -E^Jy>-3-^) 7«fex- h L— (+) — 
^y'f^m 0-5 0 8 3 2 lfBSQ 1. 15g©yW>2 0ml 

»«itc, *J- t-ttfr— h 7 8 Omg&tf 1 OJfi«»*y^* 

10 T*RU ^fcaWcKTtfe^ffc I*lSY^^yl?A«bt 0 &J&£M 
JEM£U Mfed4fa9 8 5mg£#&. 
(XS2) 

t-y*^;V (3R) -3- (2-tHP^yI^) ^h^t KPtfU> ? > 

-l (2H) -#;P7i^>i/-h©-&/& 

15 t-^;V (3R) -3- (2-Ih^y-2-t^yif;P) fh7kH 
Dtf'jv>>-1 (2H) -M^yl/-M43mgOfh7tHa77y5 
ralHSl:, 2fc#T* TMMfcU^AT^SxtfA 3 Omgm, Pilfer 
2 0#Wft#L&. Rfemtzmmj'hVVJx • l 07k?nif£iD;^ l 2P#HB&# 
LTir^-T hSifibfe. »«E*«£ES^*c:tK«J:O^S{b^«Il 1 8mg£ 

20 #fc 8 

(1*13) 

2- ( (3R) -fcWJ>»>-3--f;W X^;P (2R) -2- ( (1R) 

-3, 3-^7;i^d>^d^>^;p) -2-t KD^^-2-7xn;px^y 

25 t-^;P (3R) -3- (2-hFD*^X^) T-h7t:KDtfU^> 
-1 (2H) -%)]/#3rzs\,-h&m^T, &%M1 2TM2RZf3tmm<D% 

2- ( (3S) -bf^Uy>>-3 — Qk) x ^ <2R) -2- ( (1R) 
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-3, 3-y7MDy^D^>^) -2-hFD^-2-7x-J|/X^/ 

X.?)V 2- ( (3S) -fcWJS?>-3— T» D- (-) - 

V>x« (#r« 1 0- 5 0 8 3 2 lEt) £fflV*T, #%0il2 0 t^tlOTj 

5 sic rs^b-^^ v tc o 

###J2 2 

(3R) -HnU^>-3— f;V (2R) -2- ( ( 1 R) -3, 3-^7 
)V^r P P^ >^;P) - 2 - b K P4^- 2 - 7x~^ / x~ h 

t -7*^ ( 3 R) — 3 — t KD^yb'n >J^>- 1 -#;M?*->1/- h (S 
10 yn. Commun. , 1 5#, 5 8 7JC (1 9 8 5$0 SB«) fclfl^T, 

01 1 2 ids 2 at* 3 tmmo^mzx^m^m^MTt vtzo 
2 3 

(3S) -tfPU^>- 3— jjP (2R) -2- ( (1R) -3, 3-^7 

15 t-7^;P (3S) -3-tKP^^tfPU5/>-l-^;i/^^W-h (S 
yn. Commun. , 1 5#, 5 8 71 (1 9 8 5^) £flt) Sffl^T, 

##0»J2 4 

(3R) HpU>>>-3— fjMjjP (2R) -2- ( (1R) -3, 3- 

t-7*^;p or) -3 - (hKn*sypWi/) trpuv>>-i-#,w* 

~>!/-h (JP9 6-1 0 7 3 6 4lH«) S^HT, 1 2Xg2&tf 3 £ 

###12 5 

25 (3S) -t:P'JS?>-3-fJM^ (2R) -2- ( (1R) -3, 3 
-y7MDy^D^>^) - 2 -h Fp*->- 2 -7xr;|/i^yx- h 

t-^)V (3S) -3 - (bKD+^^W h*DU ->*>- i-#;i^* 
~>l^-h (JP 9 6- 1 0 7 3 6 4|Em) S'ffi^T, 2Ig2M3t 
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#%0 g 2 6 

2- ( (3S) -b!P'J^>- 3— f;i/) X5=> (2R) -2- ( ( 1 R) 
-3, 3 -v:7;M-P3>#P^>5^) -2-hFP^'>-2-7a:-;i/X^y 

5 (II 1 ) 

2- (3S) -5-^y-i- ( (1R) -i-7x-;px^) 
tf p U 3 — OPTirx- h£>£j& 

(4R) -4- (bKD+^fjW - l- ((1R) -i-7xrjHf;W 
t'D'J->'>-2-t> (Heterocycles, 5 1i, 2 46 3-2 4 7 
10 0 (1 9 9 94?)) 10 0mg©^DD*M2ml»jSl:, h UXfJV75> 
0. 0 7 5mlRlKfift:^^>^;V^-;V0. 0 4 1ml», MfcT2H 

#6nfcBS©v^^;UX;P^^K2m IIXIC, SsT>{tj-bVV&4 9m 
imil 0%tSf->^y-;P5m 1 ^M, Hfcl 2im&na&£iSLfctfe, ^ 

20 zuuib)v&-mm\sit. ^mm^m^mmi-hvoAmmvrcWi, mm 

(IS 2) 

2- ( (3 s) - l - ( (ir) -i-^x-;ux^;W t!DU5?>-3-' r;W 

25 ;*5^ 2- (3S) -5-^V-l- ( (1R) - 1 - 7 xXJUX^t,) 
kfp U 3>>- 3 — f h 9 0 m g <Df b 9 1 H □ V v > 2 m 1 ®mz, 

J^*fc«EK^ U OA • 1 0#ffl4&£Jn>L 4 SM^LTt^'f h^Mbfc 
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)V7^>Q. 0 6 0mlRtfl£#Bf$feO. 0 4 0m 1 £Jn?U S»fcT 5 ftlffltt 

mvtc. Kfammm^MzT^Mh. mnffl**mi-\*vv&#mm* ma 

(I@3) 

t -7*^)1 (3S) - 3- (2- (Tir^**^) X?\>W t£D»J5?>- 

2- ( (3S) -1- ( (1R) -l-7x-;i/Xf;W k°PUv>-3--f 
10 ;W X3^V 7-tf-h6 4mgO^^;-^5ml»«l:, *»ft/?7m 

J-)W\*V>= 2 / 1 ) fcT««U*IWb^» 3 4 m g £f#fco 
(IS 4) 

t-^;P (3S) -3- (2-tFD+yX?;W fcfn U 1 -il)V 
20 h<Z)£/& 

t-y^;u (3S) -3- (2-?tt)Vttz/xr?ft) Hp»j^>-i- 

7J;i/^+^ h3 4mg^^/-;Hml Jgjftfc, y»7A54mg£ 
JD*., Mi:T2. 5l§M»^Lfc. SJSS^^DO^UAtCT^b, fig 

25 2 9 m g 

(IS 5) 

2- ( (3S) -epu^>-3— r;p> x^;u (2R) -2- ( (ir) 
-3, 3-^y)^oi/^n^>^)V) -2-bh , n^>-2-7i-;n^y 
x-h©^ 
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t-tt)V (3S) -3- (2-kHo^>x^) kfDUv?>-l-^;p 
##^2 7 

5 2- ( (3R) -tfDU>^>-3— OP) X^;t/ (2R) -2- ( (1R) 
-3, 3-y7MD'>^PO^) -2-kh , a^'>-2-7x-;^; 
x~h 

(4S) -4- (kFP+'>^^) -1- ( (1R) -l-7x-;Px^Jl/) 

10 Vfc* 

###12 8 

(2R) -tfpu^>-2— t;m^;p (2R) -2- ( (ir) -3, 3 

-^y)V^-ujy^ u^y^)V) -2-b^a^>-2-7xr;vx^;x-h 
t-y^;p (2R) -2- (tHD^^fjw tfDU> 5 >- 1 
15 b*m^T. ###1 1 2 x@ 2^3 <t(5i^©7jfefoT^-{b^^^5g 

###|2 9 

7i?5^>-3~ (2R) -2- ( (1R) -3, 3~^yJV^Uzy^ 

u^>^)V) - 2 - fc F d^->- 2 -7 j:-jl/x^ yx-h 

20 t-y^;P 3-t FD^v-Tif^v>-l-*;i/^^>l/-h (W09 7 4 

2 1 8 9tm.) &m^T, ###i 1 2xm2ms3 tmm^mizxmm^m 

##0!)3 0 

7^^>-3--(^^)V (2R) -2- ( (1R) -3, 3 z^ZJk* 
25 P D^>^;0 - 2 - b HP^y- 2 - 7x"M^ 7 X— H 

t 3 - (h FD+y^^) 7iff i?>- 1 -i3myl/-b (E 

ur. J. Med. Chem. , 3 4#, 363-380 (1 9 9 9^) ) ^ffl 
^T, ##Ml 2X@2S.tX3 t^©7a^fcT^b^^^5tl>fe 0 
###|3 1 
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2- (7-fe^v>- 3--i)U) (2R) -2- ( (1R) -3, 3- 
^7MPy^a^>f^) -2-bFP^y-2-7x^x^;x-b 

t-7*^;p 3- (2-tFo^->X^) 7"fe?^>- 
h (WO 9 4 12 18 ltam) £J8Vvt\ ###U 2Ig2^3t«S 

i 3 2 

3- x>H-8-Tiftf->^a [3. 2. 1] :frgg-3— Ofc- (2R) - 
2- ( (1R) -3, 3-j?y)\/*n>'pU^>^)l>) -2-bHD^->-2- 

10 t-79-)V 3-X>H-3-t HD+5>-8-7+ft:v^D [3. 2. 1] 
^^>-8-*J^yl/-h (Drug Me tab, Dispos.,2 
Om, 596-602 (199 2*£) ) £ffl^T, 1 2XiH2R^3 tt^l 

3 3 

15 [3. 3. 1] 9— f;P (2R) -2- ( (1R) 

-3, 3-i>y)V^u^^u^y^)V) -2-hh , p^y-2-7xxj^y 

X~h 

t-y^;i/ 9-t h*n3^>- 3-71ffc:->^n [3. 3. l]y^->-3- 

20 ti^ia^u^. 

3 4 

3-X^V-8-7lfHS>»a [3. 2. l]^^^-3— fJM£2k (2 
R) -2- ( (1R) -3, 3-i>y)Virui/^u^>j-)V) -2-hHo^> 
-2-7xXJl/X^;x- h 
25 CDgl) 

3-X^V-8-^>>?;i/-8-7i?t:*^D [3. 2. 1] 3 - 

8-^>-»-8-7ifev-^a [3. 2. 1] ^^-3-t>3 3 2mg 
<D>>* h+yX^>9ml», 0tl:th^Mf;KVy7^-h5 5 0 
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yM5A^DYh^77^- MI:^t)->/ilX^=l/l) £ 
T*t|g LSSBUfr&to 2 3 6mg» 
(X@2) 

3-X+V-8 ~^>> 5 ;U-8-7ift^>^n [3. 2. 1] 

8-^>^;i/-8-T1ftfv^D [3. 2. 1] ^^^>~3-*;i/fchU 
;P2 3 6mg$M3m I £&fl?U 1 2^KJPSISiSUfctl» 

(183) 

(3-X^V-8-^>^;i/-8-Tlfe^D [3. 2. 13^^-3- 
-f;p) (2R) -2 - ( (1R) -3, 3-y7MOy^n^>?JW 

-2-tFD+y- 2-7xnjH^;x-h®^ 

3-X*V-8-^>^;l/-8-7tftf^D [3. 2. 1] 

CIS 4) 

3-X^V- 8-71ffcr^D [3. 2. 1] #**-3 — OP/fjP (2 
R) -2- ( (1R) -3, 3-^7;M-D~>^n^>3S)P) 

- 2 - 7 xx;px^ ;x-h <d&& 

(3-X^V-8-^>^;U-8-7+ff->^D [3. 2. l]^^-3- 
-f;W (2R) - 2- ( (1R) - 3, 3-^7MDy^D/<>f;W 

-2-kHD+y-2-7xX^;x-h8 2rag0^^y- / lI,5mli^ 
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tc, yymtn^-j^A-mMfmi bms^m^, 7mnm%y, m^jbekt 

5 5rag^L 
3 5 

5 (3aR, 6 a S) KDy^P^ (c) b°P-;P- 5-> fj]/ (2 

R) -2- ( (IR) -3, 3-y7Mny^D^>fJk) -2-kHD^-> 

(3aR, 6aS) -5-tHn^>^tkKny^D^ 
[c] tfP-;i/-2 (1H) -tDlt^zsV-V (W0 9 8 0 6 7 2 OfBife) £ 

#%M3 6 

2, 4-c i s -2-b:-;|/b!^U> ? >-4— (2R) -2- ( ( 1 R) 
-3, Z-V^)^u=/^U^yj-)V) - 2-bh'P^y- 2 -7x~;i/X^y 
X-h 

15 t-^;U 2, 4-c i s-4-tHD^>—2-t*i:;l/T-h^t:} i ntfiJ 
>*>-l (2H) -#;l^*^l/-h£J8V>T, #tl?il2Ig2S^3W 

##003 7 

(4-b^D^'>bf^Uv>-4— f;P) p<^;V (2R) - ( (1R) -3, 
20 Z--yy)VtU s y^U^>^)V) -2-bFD^y- 2-7xrjl/I^;i- h 

(181) 

t-7^;P 4-y<^l/>xh^fc:HDhrU> ? >-'l (2H) -#;M^~/l' 

£fcpWI/HJ 7i^l/*X*-!)A9 8 6mg©Th7kFD77>2 0m 
25 l^iC, TOT, 1. 6 3M n-^'J^AA^^Hl. 8 7m 
1 $ 0 1 UTiTU, fcfc^ tlfiC^t 5 0^»lfc.M^^O t 

t-7*^;l/ 4-:t*Vxb7tFnfc?Uv>>-l (2H) 
3^1/- 5-0 Omg0fb7bh'D77>5mli^iTU RfigfcT 1 
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I3\>P=5/1) KT««U ^ftl9 2mg$#ft. 
(IS 2) 

5 t-^;i/ 4-hHD^>-4- (kKP^^JP) xh^kHDfcfU^ 
>-l (2H) -#;i^M^>l/-h<D^jEfc 

t-7?)V 4-/^l/>rh7kHnt'Jy>-l (2H) 
-h 9 8mg©fh7t Hp7^>-tK (1:1) 2ml mmz, N-tWP ^ 
M'J>-t^>H8 8mg, Rtf 2%Mffc:tX5^AO. lml^O'CKT 
10 to A, IsJMSCT 2 H#|U!«#Lfc. KJ&iftfcffiffiBtf- h U £ A^JDA, Hfc 3 0 

(183) 

(4-tf ? o^>tXtJ^>-4-f;W (2R) - ( (1R) -3, 

t-:/^ 4-tHn^-4- (k Ko+y^^) ^h^kHntfUS? 

>-l (2H) ##M1 2l@2S.OC3t^©^ 

20 3 8 

(1R) -1 - k^U>?>-4— fJPX^JI/ (2R) - 2- ( (1R) - 3, 
(IH1) 

t-v*^ 4- ( (IS) -l-kHD+yl^P) rh7kHDlfiJj?> 
25 -1 (2H) -*M^>W-h©^)*"" 

(R) - (+) -a-^-4-e'Jy>^^y-jH0 3ragO2%M 

gi&fcTl. «5«|«#Ufc. E|g»*-fe9-f HJ§Lm 8!(£&»BES£U 
#f.nfciS©i?W>6m 1 5?- t -7^- h 7 8 
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77^- (^tUM:^X^/'-\W>=2/'l) iCT^bgM^%4 
5 6mg» 
CDg2) 

t-y^;V 4- ( (IS) -l-fcFD^X^Jl') xh^tKntrU^> 
-1 (2H) -%)Vi£**/V- h*m\ ftUil2Ii2^3t»JS 

io mmw 3 9 

2-h°^7> ? yx^;i/ (2R) -2- ( (1R) -3, S-^y^Ujyjr 
a^>^)V) -2-bFo^>-2-7x^;i/X^/i-h 
t-y^;i/ 4 - (2-tKD^>ifJW fh7bh*alf7^>-l (2H) 

15 ft^SIlfc. 
#^J4 0 

2- 7$;xfJl/ (2R) - 2- ( (1R) -3, 3-y7Mny^D^ 

-2-kFD4 : y-2-7x-W/x-h 
t-y^;i/ 2-tFn^yifjW-;U-h^^ ##0iJ12X*§2& 
20 3 i|^a©^{CT^M^tJ^»brcc 
^#M4 1 

3- 75yyatf;U (2R) -2- ( ( 1 R) -3, 3-z?7Muz/9u 
^>5^) - 2 - h KD^r->- 2-7x-Jl/X^/X- h 

t-7^)V 3-tFn+v7DM-;U-h^k ##00 1 2 x*S 2 

25 r^3 tmmojjmzT&mfc&mzmmvtc. 

###J4 2 

3- (p^^7$7) y'u¥)l (2R) -2- ( (1R) -3, 3-y7Jl/ 
tDy^P<yfJV) - 2 - 1: H D^y- 2 - 7x^ W7 X- h 



(III) 
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3- K>y^75 7) 7°u¥)V (2 R) - 2 - ( ( 1 R) - 3, 3-z?y 

3-75;^DWl/ (2R) -2- ( (1R) -3, 
^>^;W - 2 - 1 FD^y- 2 - 7xr;H^/l- h 8 7mg<D*? 

5 ^fc^>XT;i/-^t h 3 5mg^mmzxisa^ mum\zx 3 o^KiS*?bfc 
ft. **^b*^*^hU^A*JD^ 3 0«#t&„ R*«t*iraix^;UK: 

b^^^w- (»tufli«£> ^DD^vA/^^y-^s 0/1) izxmmv, 

10 3EHMk-&**»fc. 
(ZDg2) 

3- (^>^;P 757) 7*0^ (2R) -2- ( (1R) - 3, 

3 -y7MD^n^>?;W - 2 ~ b HD^ y - 2 - 7 iXJH^ ; I- h 

15 3- (^>^;V75 7) ^Dt?;P (2R) -2- ( (1R) -3, 3-¥y 

)V^ru=yyu^y^)V) - 2 -k Fn+y- 2-7x^;n^; x-ht^i, 
(ii3) 

3- (^^75/) ~7*U\i)\, (2R) -2- ( (1R) -3, 3-^7^ 
20 ^razy^n^y^jv) - 2 - h H □ ^y- 2 - 7xZ^X^ 7 1- hco-gfa 

3- (^>>?;w (^ww 7S/) yaw (2R) -2- ( (ir) -3, 

3-VyMu^tfU^>J-)V) -2-t KD+y-2-7x^x^yx-h 

4 lmg(D^^7-;>2ml» > 9 3**A 1 0mg£Aq 

25 j»ti«M£Eff£U -*Wb^*3 2rag£#t 
#^^4 3 

4- 7$;^ (2R) -2- ( (IR) -3, 3 -z?7 frtti/jru* 
y^-)V) - 2-- b K D^y- 2-7 xxjvxj yx-h 

4 - b Ha^y^M-ZU - h^ffi^, ##^J12XS2S: 
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&%W 4 4 

1, 4-trans-4-7$y->^PA^/Jl/ (2R) -2- ( (1R) 
-3, 3-i?7fr*ui/#u-*>?-fr) -2-bHD^y-2-7x-^/ 
5 X—h 

t-Zf^fr N- (t r ans-4-hHa^>^OA^>;W #-A**- 
h (WO 9 4 2 4 0 9 3 ffito fefflK #%#J 12Ig2^3 fcP3«©*Jfefc 

#3WI4 5 

10 1, 4-c i s-4-7$;y^DA^y;i/ (2R) -2- ( (1R) -3, 
3 -py)V^ra^^u^>^M - 2-bKD^y- 2 -73:x;t/X^/x- h 
t-^;U N-(c i s -4-tHD^yyi'DA^>W^A7-h (W 
094 2 40 9 3I2SD £fflV\ 1 2I@2 Rtf3 £ RWOIfrifefcTfHB 

15 ##W4 6 

1, 3-trans-3-7S/y^D^JV (2R) -2- ( (1R) - 
3, 3->?7;i/^-a>-^D^>5 1 ;u) -2-bFa^y-2-7x-Jl/X^;x 

r± 

t-7?)V N- (t r ans-3-thWy^D^) 
20 (WO 9 4 2 4 0 9 3 fE*0 ##M 1 2 X@ 2 Rtf 3 t RM<Dtts\Z.T 

###J4 7 

1, 3-c i s - 3 -7$y->^a^;V (2R) - 2- ( (1R) - 3, 
Z-*JyMu*s>7W^>?-)V) - 2 - b H P^v- 2 - X— h 

25 t-7>;U N— (c i s-3-bb*D*S/$^n!7>;P) (W 
09424093 ftffc) V\ 1 2 X@ 2 RZ>* 3 t EI&CWSr&fcT^S 

###|4 8 

(IS, 4S) -4-7$;-2-y^DAyfXJ|/ (2R) -2- ( (1 
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R) -3, 3-^7^D^n^>f;V) -2-bKD»y-2-7x^X 

t-7m N- ((IS, 4S) -4-hFD+y-2-y^DW^W 
*-A7-h(Journal of m e d i c i n a 1 c h em i s t r y, 
5 3 5f, 3 1 9 6 (1 9 9 2^) BW fcffll^ ##091 2Ig2R«3 

&%M4 9 

(1R, 3R) -3-TS/->^D^>^;P (2R) -2- ( (1R) -3, 
3->?^Jl/^-p^/7p^>^;i/) - 2-hHP^y- 2 -7x_J^ /x-h 
10 (Xg 1 ) 

t-^;W (1R, 3R) -3- ( (2R) -2- ( (1R) -3, 3->? 
7MDy^D^>^» - 2 - 1 KD+y- 2 - 7xXjH^7^J^y) 

##^48^1-7*^ (1R, 3R) -3- ((2R) -2- ((1 
15 R) -3, 3-Py)V^a^^a^>^)V) -2-tHD+y-2-7xz;H 
*y-f - 2 -y7DOr^- 1 -f})Vi£* ; sV— h 6 6mg(D^ 

^/-JV2mlj§«[fc, n7y>7A-^Mj|10mgm, **»BB»T, 
ft»a£EKTll$lfflfl6#L&. hISU i§&£MM*U * 

20 (IS 2 ) 

(1R, 3R) -3-y^/v£n^>^;V (2R) -2- ( (1R) -3, 
3-77MDy^D^>^W -2-hFD^y- 2 -7x^JH^7l-h 

t-73-)V (1R, 3R) -3- ( (2R) -2- ( (1R) -3. 3-v 
25 7;^p->^d^>^;u) - 2 - h FD^ y- 2 - 7xn;n^ y M+y) 

###J 5 0 ' 

\d*Vi?>- 4 -<<()], (2R) - ( (1R) -3. 3-z?7)V*X25'#Ul 
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y^)V> - 2-bFD^y-2- (4-7MD7x^) X^/X-h 

(2R) -2- ( (1R) -3, 3-y7WDy^D^>^V) -2-th* 
D^v-2- (4-7MD7iX;i/) 1^£/8V^ ##^Jl 2Ig2RUt3i 

5 ##M 51 • 

t?^U$?>- 4 (2R) - ( (1R) -3, 3-y7MDy^P^ 
>^-)V) -2-t HP^->-2- (4-^DP7xXjl/) x^/x-h 

(2R) -2- ( (1R) -3, Z--J7)V-*Uis>7U^>^)V) -2-fcF 
(4-^nD7xX;W 2I@2RrX3<?:|Hl 

io . m^mizxmmit^m^m^btco 
5 2 

e^u> ? >-4— <;v (2R) - ( (ir) -3, 3-^y)V^a^^u^ 
>^;|/) -2-b Ka^-2- (4-7P ; E7xx;k) x^/x-h 

(2R) -2- ( (1R) -3, 3-v7;U^-DS/^D^>5*-;i/) -2-bH 
15 D*>—2- (4-7*D ; e7xX;W ^?rfflV\ ###| 1 2 IDS 2 Rtf 3 t mi 

###J 5 3 

W)5?>-4-<l)V (2R) - ( (1 R) -3, 3-^Jl/^-a->^D^ 
-2-kFP^/-2- (2, 4-77^P7xX;|/) X^/X-h 
20 (2R) -2- ( (1R) -3, z-VyiV-Xuyzw^y^-M -2-tH 
P^5/-2- (2, 4-S*7;^P7xx;|/) H^fflK #%0U 2I*§2& 
#3 tfSI^^Tjffi^T^b^tl^Miib^. 

0mm 5 4 

fcM'Jy>-4 — (2R) - ( (1R) -3, 3->-^;i/^-D->/7D^ 
25 >9^) -2-bHD^y-2- (2-^DP73ix;i/) x^/x-h 

(2R) -2- ( (ir) -3, 3-^y)^o^^a^y^)i) -2-kK 
0^$/-2- (2-^DP7xXJW Wm*m^ #%^>J1 2XS2S.^3i|^ 

5 5 
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h J ^U> ? >-4--r;i/ (2R) - ( (1R) -3, 3->?7J^Py^n^ 
>3-)V) -2-hHD^>-2- (1, 3-s<>"J>>**y-)V-S-^}V) X 

(2R) -2- ( (1R) -3, 3-i/7)V-*U-y>7X2^>^)V) -2-tH 
5 U*ris-2- (1, 3 5 — <;W 

2:pg2&U?3 ir^O^CT^M^tl^^Lfco 
##M5 6 

bf^U>>>-4 — (2R) - ( (1R) -3, Z-V7MUzs??U^ 

io (xm i ) 

4- ( (2R) -2- ( (1R) -3, 3->?7;i/^P^^D^ 

-2-bKn+y-2- (4-ifx;i/7xx;i/) x^y<;i/^s» t- 

h7kFDt'Jy>-l (2H) -#JP3f^>W-htf>£j& 
###15 2-e#fet 4- ( (2R) -2- ( (1 R) -3, 3-5? 

15 y)V*Uz/S7U^>^)l) -2-tFD^>-2- (4-^D^7xx;i/) X^ 
/-OM-^) T-b^tKDfcfy v>>-1 (2H) -M^y|/-M2 5m 
g©mt>4m 1 mm\Z, ^MfoTlfx;i,hUii-^;WXXO. 10ml, 
fh7^h'j7x-;WtrW2 0mg^ ^St#ffl^tTl 1 CCKT 
2 4^r 0 1Mm^Lfc o 3ig£«X5f ;i4CT^f? U 

4 / 1 ) \zrmmv^mit^m 9 omg^. 

(Xg2) 

t-y^ 4- ( (2R) -2- ( (1R) -3, 3-> ? 7;^n>'^n^ 

25 >^;W -2-tKD+y-2- (4 - tfx;v^xx;i.) x^y-OM^) x 
h7kHat"iJi;>-i (2H) -7V;P^>-^-h^v\ ##^ji2i@3 

5 7 

fcfs'>?>-4— (2R) - ( (1R) -3, 3 -j?y )l*U>>Z7 
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>5M1/) -2-bHD^>-2 - (4-Xfil/7x^) I^yi- h 
(IS 1) 

4- ( (2R) - 2- ( (1R) -3, a-v^^^D^^D^ 

>?;M -2-bHn^>-2- (4-xfji/7x^;i/) x^y-fji/^^) x 

5 h7tFOhfUS*>-l (2H) -^;U^v-l/-h©^ 

#5t#l5 6^fct-^ 4- ( (2R) -2- ( (1R) -3, 3-^ 

7;^p^d^>^-;W -2-kHD^>-2- (4-H^;V7x-;W x* 
fh7hHnb'J^>-l (2H) -*M^>U-h5 0mg 

(I© 2) 

t-^;V 4- ( (2R) -2- ( (1R) -3, 3->^7;V^P^P^ 

y^)V) -2-tHo^>-2- (4-xWir;w x^y-r;^^^) x 

15 h7bHDtrU^>-l (2H) ##^12IS3 
#%#J 5 8 

K^'jy>-4--f;P (2R) - ( (1R) -3, z--jy)V^uy^u^ 
>xJU) -2-hh'D»y-2- (4-^^l/7xX;V) X^/X-h 
20 (I© 1 ) 

4- ( (2R) -2- ( (1 R) - 3, 3-^7;^Di/^7D^ 
>x» -2-kHn+y-2- (4- (tFD+y/») 7xXJl/) x^/ 
-Ok**^) fh7kFnlfUy>-l (2H) -#;l^~>ly- h©-&/& 
#%#|5 6T#fc t 4- ( (2R) -2- ( ( 1 R) -3, 3-$? 

25 y)V^ru-y!7UO^)V) -2-tFa^y-2- (4-tfx;i/^xx;i/) x^ 
<MM*r*/) xh7b) ? DtfU> ? >- 1 (2H) -M#^yV-b6 9mg 
Ofb7t Ho77>-7k (1 : 1) 2mlMt il3>7^X h U £A 8 5 
mg, RZS2'-%wmk*Z5.V&Q- lml SOISfcTiOjL 
Jt#bfc. K(SIt:i«it b 'J 7 A^JBA, 51: 3 0 ^^j^lfd, IfiHx 
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'j^iomgm io«#uct, 7-kh>^jn^.fe 0 Kfom&mm 
&. mmzmm^ikis. nt>nftmmzfrmmmm?u-?htf77 4- (ki e 

s e 1 ge 1™6 0F 2 54 , Ar t 5 74 4 (*)V2#M) > ^V>/Wm.X~ 
3^=1/1) fcT»©U ^M^#»4 2mg^^«ti®tl.T^Co 
(1112) 

t-7^;U 4- ( (2R) -2- ( (1R) -3, 3 -^yjl^Ui^^U^ 
>^)V) -2-tFo^>-2- (4- ( (T-fc^l/^v-) 7xZjW 
X^y^M+y)rh7tKDlfiJy>-i (2H) -^M^v-k- h©£ 
fife 

t-^;P 4- ( (2R) -2- ( (1R) -3, 3-^7MOy^7D^ 

>^;P) -2-kPD^i/-2- (4- (kKo^fjV) 7x-;W x^y 
-iJVttis) T-h^kFDt!U^>-l (2H) -*M+yl/-h4 2mg© 
^DD*M2m l^MlC, MJX9M1/75 >0. 015ml, MfcmWZO. 0 

imi, t°u^>2mg^jiK^ii^ Mmzx i mmmwbrc. 

— (Ki e se 1 ge 1™6 0F 2S4 , Ar t 5 744 UJl/^&SD , 
>/m£^)],= 2/\) \ZXmmVs «^4 2mg^«Uf<!:l 

(IH 3) 

t-^;P 4- ( (2R) -2- ( (1R) -3, S-^^^D^D^ 
>^;W -2-hHo^y-2- (4-^^7x-JW X^/-r;M^» ^ 
h^tKPtfUv>-l (2H) -^l^vK-h©^ 

t-^?;U 4- ( (2R) - 2- ( (1R) -3, 3-> ? 7;^P>'i7P^ 
>^;0 -2-fc.FD^>-2- (4- ( (Tir^U^v') 7x-JW 
X^/-r;i/^v') ^h^kFdbf U5?>- 1 (2H) -7j;V^>'l/-h4 2 
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zmj£g£v. mmik-&M3 7mg*mc. 

(X@4) 

5 \L^)*»-A-^)V (2R) - ( (1R) -3, 3 -> ? 7;^O^D^ 

>^;i/) -2-tFn+y-2- (4-^5=-;i/7x^jW i^;x-h©^ 

4- ( (2 R) - 2- ( (1 R) - 3, 3-^7;i/^DS/^o^ 

y^)V) -2-tl ? D^y-2- (4-/Wx-jV) x^y<;v^-» t- 

h^fc KPtf'J> 5 >- 1 (2H) -#;W**5'l'-h£Jgl>» #t«SJl2Ig3 
10 £ ^m©^JCT^S<b^^« Ufe. 
#!j 5 9 

M^)^y-4-^)V^)V (2R) -2- ( (1R) - 3, Z--J7)l3r 
uz/^u^y^)V) -2-kFn4y-2- (4-^PP7x^Jl/) i^;x- 

Jl 

15 (2R) - 2- ( (1R) -3, 3-z?y)VJrU~/S7U^>^)l) -2-hH 
-^'J^^^/^^fflViT. 2I@2Rt;3 ti^a©77^f3TS 

6 0 

20 fc?^Uy>-4— YjM^Jl/ (2R) -2- ( (1R) -3, 3 ->>7;M- 
n*/>?u*Z/3-M - 2-hh'a^>-2- (4-7a : &7x-;i/) x^yx- 
_h 

(2R) -2- ( (1R) -3, 3-^7Mny^D^>fJt/) -2-hH 
a^>-2- (4-7*nt7xx;W ftftRtfN- t -^h+S'i&JUfc^- 4 
25 -tf^'Jv>^^y-^^fflV^T> #^J1 2Ig2S^3iffiC^HTS 

##0J6 1 

tf^'J-7>-4— (2R) - 2- ( (1R) -3, 3-iS7)V* 
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_h 

##096 OTffct-WV 4- ( ( (2R) -2- ( (1R) -3, 3- 
y7MD^n-s>^) -2-hHn^y-2- (4-^Dt7x-jP) X 
*? / *?)V) "T-h^kHDt^Uv>- 1 (2H) -tfJM^vl/- 

5 h&mi,\ mmw 5 6 tmm(D^mz.Tmmi^m^^,Ltz. a 

##M 6 2 

fcf^Uv>>-4 — r;M3^ (2R) -2- ( (1R) -3, 3-y7M 

_L 

10 ###J6 lWct-7*^ 4- ( ( (2R) -2- ( (1R) -3, 3- 
Whirui/ZU^y^V) -2-hFo^y-2- (4-t'-^7x-jW x 
^/-OM-^v) -T-h^fcFntfUv^-l (2H) 

h£JHK ##M5 8 tmM<D^m\ZT3mit&®}&£j&Llt* 
6 3 

15 ^'J^>-4-^JMfJl/ (2R) -2- ( (1R) -3, 3-y7M 
nypu^>^;i) -2-hKD^y-2- (4-x^;P7jix;i.) x^/x- 

_h 

###16 lTffct 4- ( ( (2R) -2- ( (1R) -3,3- 

y7MDy7U^>^) -2-bFn+y-2- (4-f^7i^W X 
20 ?;-()ltt>>) *^)V) -r h^tKDtf«J^>-l (2H) -tsM^r-yU- 

b*mi<\ ###i5 7 tmmo^mizxmm^^^vrc. 

###16 4 

tf^U^>-4— (JVt^JV (2R) -2- ( (1R, 4R) -3, Z-V 
•77kfrP-4-b HP^y^^D^O^) - 2-bHn^y- 2 -7iZ^I 

25 ^yx-h 

(2R) -2- ( (1R, 4R) -3, 3 -&y)V*U- 4 - fc FD^->£ 

n^>3^> - 2 - h H 2 - 7x - - t 
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#^M6 5 

2- (b°^U^>-4— t)V) Xgjj/ (2R) - ( (1R) -3, 3-i?7 
)Viru^^u^yj-)V) -2-fcKn^^-2- (4-»dd7x^) x^y 
X- b 

5 (2R) -2- ( (1R) -3, Z-W)\z^U^ifU^yj-)V) - 2 - fc K 

n^v-2- (4-^pn7xn;W HffiEfctf t - r/^l" 4- 

yX^A) rb7h Kot!U5»-l (2H) -^M^^- h^ffl^T, # 

6 6 

10 2- (b^'Jy>-4--f^) X^;U (2R) - ( (1R) -3, 3-y7 
frJrUz/9W<>?)V) -2-bKD»y-2- (4-7P : £7x^) x^/ 

i 

x-h 

(2R) -2- ( (1R) -3, 3-y7Moy^a^>fJ|,) -2-hK 
P*>—2- (4-70^71^) SS^t-m 4- (2-tHD+ 
15 S^X^U) fb7hHDt!>J^>-l (2H) -*^#^l/-h&ffl^T, # 
#0d 1 2Ig2Rtf3 £H«©^K:T&Sfc£#j£SeiLfc. 
###| 6 7 

3- X>H-8-71fe^a [3. 2. 1] *9&-3->()V (2R) - 
2- ( (1R) -3, 3-^y)U^uy^u^>zF-)l) -2-bHD^>-2- 

20 (4-^pp7xx;V) x^yx-h 

(2R) -2 - ( (1R) -3, 3-y7Mny^D^;W -2-tK 
P+->-2- (4-^DD7iX;WSWt-7'^ 3-X>K-3-t 
KP^'>-8-y-tftf~>^P [3. 2. 1] 8-#;M^>l/-f£ 

25 6 8 

3-X>H-8-T-tftf~>^P [3. 2. 1] :frgg-3-^ fjk (2R) - 
2- ( (1R) -3, 3-77MPy»D^>^) -2-bKD^y-2- 
(4-^P J &7xn;P) l^/i-h 
(2R) -2- ( (1R) -3, S-y^Mnyi'D^^) -2-bH 
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(4-^Dt7x^) Wfc~&X$t-7^)V 3-X>H-3-t 
[3. 2. 1] *^>-8-#;M^~>^~h£ 

###J 6 9 

5 3-X>H- [3. 2. 13 ^^-3-^f;P (2R) - 
2- ( (1R) -3, 3-^7MDy^D^>^) -2-bh , D^y-2- 

(2, 4-^7;^D7x-j^) x^yx-H 

(2R) -2- ( (1R) -3, 3-y7MDy^D^>f;W -2-tH 
P^v-2- (2, 4-y7Jl/tD7i-;WIKWt-7'^ 3-X>H 
10 -3-tHo^->-8-71fk^D [3. 2. 1] 8 -#;P#*-> 

###| 7 0 

(3R) — tP U> ? >— 3 —j )V (2R) -2- ( (1R) -3, 3 -5? 7 
15 )V3rX2i/9U'<>?-)V) -2-fch'P^-2- (4-7^D7xZ^) Xff 

yx-h 

(2R) -2- ( (1R) -3, 3-$>:7;W*DS'£0'<>^;W - 2-tH 
D^v-2- (4-7MD7X-JW Sf^XCXt-^;l/ (3R) -3-fc 
HP^>t°PU>>>- l-*;i/^->l/-N^fflliT, 

20 tra«o^rac»cT*ja^«*»jeL*:. 

##017 1 

(3R) -fcTpus?>-3— (2R) -2- ( (1R) -3,, 3-y7 
;U^P'>^P^>^;1/) -2-tHP4^>-2- (4-^PD7xr» x^y 
X-h 

25 (2R) -2- ( (1R) - 3, 3 -i?y)V*U5't7Ul>^M -2-tH 
P^->-2- (4-^OD7xrjW IHfcRtft- (3R) -3-tH 
□^>fcfni)>?>- l-#;i^$/W-h£/BV>T, 2I@2Rtf3£: 

##M 7 2 
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(3R) -eD'Jy>-3-<;i/ (2R) -2- ( (1R) -3, 3-j?7 
Mui/itw^y^fr) -2-bHn^>-2- (4-^0^7x^1/) x^y 
x-h 

(2R) -2- ( (1R) -3, 3-v7May?D^>f» -2-tF 
5 D=^y-2- (4-7*Dt7x-;W 1101-7"^ (3R) -3-tH 

#%#]7 3 

(3R) -ea'Jv>-3 — <)l (2R) -2- ( (1R) - 3, 
10 ^pS^p^P^) -2-hHa^v-2- (4 -y^;i/:7xx;P) x^y 
x-h 

##0!|7 27f»fct-^;P (3R) -3- ( ( (2R) -2- ( (1R) 
-3, 3-y7Mny^D^>^) -2-tHD^y-2- (4-^0^67 
i-jW x^y-f;i/) tf-^S") enijy>-i-^M^yi/-b^^ ## 

15 5 6 x@ i 5 7 1 mm^mzxmm^m^^. 

#^•^17 4 

(3S) -fcfPU^>-3— Ql/ (2R) -2- ( (1R) -3> 3-y7 
;u^-p~>^p^>^;1/) -2-bHP^y-2- (4-7^tP7xr.;|/) x^ 
yx-h 

20 (2R) - 2- ( (1R) -3, 3-y7MOy/;D'<>f;i/) - 2-kH 
O^v-2- (4-7MD7x-JW (3S) -3-t 

HD^vtfD>j^>-i-*;^^^i/-h^viT> #«u 2x^2Rr;3 

##M7 5 

25 '(3S) -fcfP'J>?>-3— (2R) -2- ( (1R) -3, 3-^7 

Mny^a^>fj|/) -2-bKo^>-2- (4-^pp7xx;|/) x^y 
x-h 

(2R) -2- ( (1R) -3, 3-y7MOy^D^>f^) -2-tH 
p*->-2- (4-^an7x-JW W®mSt--??-)V (3S) - 3-hH 
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U**s\>ny*?>- l-jj)),tf**,l,-b&m*T, 2Xg2&tf3£ 

1 6 

(3S) -lfn'jy>-3-^ (2R) -2- ( ( 1 R) -3, 3-y7 
5 ;i^D->^D^>^;P) -2-bKD^y-2- (4-^n : 67i-jP) X*7 

(2R) -2- ( (1R) -3, 3-y7Kny^DW;0 -2-hK 
D^v-2- (4-^D^7x^) Stm&tf t-:/^ (3S) -3-hF 

io mm^mzx^mit-tm^um^r^ 
7 7 

( (4S) -2-^^y^-9-bHabru$v>-4— r;p) ^ifik (2 
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